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BEFERENCES AKD ABBREVIATIONS. 

The figures following the black-faced figures indicate the page of the 
report for the year indicated by the black figures. In some instances, 
especially prior to 1877, the volume is indicated by lower-case i's. 

Keferences made at times to various documents will be easily under- 
stood. 

The most common of the abbreviations are — 



b. m. = board measure. 

e. = cubic. 

c. 8. as Coast Sun'ey. 

f. =foot; feet, 
h. = high. 

1. =low; linear, 

lb. = pound. 

M. = 1000. 



m. = 
p. m. = 
8. = 
8. m. = 

t. =: 

w. = 

y- = 



mean. 

place measure. 

short; square. 

scow measure. 

tide; ton. 

water. 

yard. 



The abbreviations employed for titles of officers are easy to under- 
stand. 



Table shomng what page ends each part of the annual reports of the Chief of EngineerSy 

r. S. Army, from 1866 to 1900. 



Year. 


Parti. 


Part 2. 
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ft 1-700 
1455 
1354 
1890 
1873 
1896 
1908 
1960 
1530 
1660 
1392 
1735 
1417 
1533 
1818 
1489 
1958 
1793 
1332 
1724 
1338 
1876 
1686 
2045 
1792 
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ft 1-755 




1 






1877 










1878 


1883 
2399 
2556 
2877 
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2413 
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2525 
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2208 
2884 
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2649 
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2648 
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2696 
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3503 
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3395 
Atlas. 
3919 
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3615 
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3948 
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4404 
3591 
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4196 
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5006 
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a Bound with the three other parts into one yolome. ft Each part begins with page No. 1. 



INDEX. 

FORTIFICATION WORKS. 

NOTE. 

This diviflion of the index compriaes two parts: I, Outline of the annual reports of 
the Chief of Engineers and of the Boards of Engineers; II, Fortification works. 



PA£T I.— OTTTLnrE OF THE AHVTJAL KEP0KT8 OF THE CHIEF OF 
EHOIHEEBS AND OF THE B0ABD8 OF EH0INEEB8. 



CHIEF OF EMOINEERS. 



Reposts: 

66, ii, 2; 67, 2; 68, 4; 69, 4; 70, 4; 
71, 4; 72, 2; 73, 4; 74, 4; 76, 4; 76, 4; 
77, 4; 78, 4; 79, 4; 80, 4; 81, 4, 399; 
82, 4, 435; 88, 4; 84, 4; 85, 4; 86, 4, 
499; 87, 4; 88, 4; 89, 4; 90, 4; 91, 4; 
92, 4; 98, 4; 94, 4; 96, 4; 96, 7; 97, 
7; 98, 8; 99, 9; 1900, 5. 

SXTUMARY OF REPORTS: 

1§70. Results of a series of experi- 
ments with modem projectiles upon iron 
shields and earth and sand parapets, 70, 
4. Col. J. G. Barnard, Lt. Col. H. G. 
Wright, and Capt. P. 8. Michie ordered 
to determine by actual inspection the ex- 
tent to which iron has been introduced 
into seacoast defenses by the maritime 
powers of Europe, 70, 10. 

1§76. Comparison of defensive ar- 
mament with that of an enemy's offen- 
sive armament. Cost of some of the 
British ships of war. 76, 5; 79, 6. 

l§SO. Seacoasts, proper method of 
defense. Comparison of^ the methods 
adopted by other countries for seacoast 
defenses. 80, 4; 81, 4. 

1881. Report by Lt. Col. Q. A. Gill- 
more on the condition of our seacoast de- 
fenses and the importance of strengthening 
them, involving the following subjects: 
An unprotected seacoast; character of the 
attack; requirements of a good defense; 
functions of the Regular Army and mili- 
tia; defense by a harbor fleet alone; de- 
fense by fortifications and their accesso- 
ries; a perfect defense; torpedo boats 



and their achievements; with a brief 
description of Buflington's and King's 
counterpoise gun carriages, with draw- 
ings, 81, 399. 

1889. Report by Lt. W. H. Bixby 
of a journey made, 1881-82, in Belgium, 
Holland, Gennanjr, and England, to ob- 
tain information in relation to turrets, 
armor plate, and the service of heavy 
guns of seacoast defenses, 82, 435. 

1883. Seacoast and lake frontier de- 
fenses considered. Estimated cost of 
fortifications of eight principal ports, 
$60,000,000. Itemized estimate of appro- 
priations required for 1885-86. 88, 4. 

188ft. Preparation of report by Capt. 
Bixby upon his investigations in Europe, 
84, 421. 

1885* Operations restricted to those 
necessary for the preservation and repair 
of existmg works. The subject of the 
defensive system of the country, as far as 
regards the ports at which fortifications 
or other defenses were most urgently re- 
quired, referred by Congress to a Board 
of which the Secretary of War was presi- 
dent. Estimated cost for the moaifica- 
tion and repair of existing works for 
1886-87, $1,274,000. 86, 4. Capt. Bix- 
by 's report upon investigations in Europe 
completed, 86, 421. 

18 86. Comparisons of fortifications 
of the present day, both for offense and 
defense, with those of 1860. The largest 
gun in service, 1860, was the 10-inch 
Rodman smooth bore, the energy of 
whose projectile was 2,000 f.-t., while the 
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ffuns of the present day deliver 45,000 
i.-t. of energy, and are steadily increasing 
in power. Discussions of a naval attack 
and coast defenses, localities given in or- 
der of urgency for defensive armament. 
The defenses and their accessories dis- 
cussed, comparison of the U. S. 12-inch 
B. L. rifle, c^ist iron, and the Krupp's 12- 
inch B. L. rifle, steel; othea* calibers dis- 
cussed; torpedo system considered among 
the most iiipoTtiat means of conductini 
a a active defense of the coast. List of 
ports, with description of fortifications 
and other defenses with reference to ar- 
mament, mines, torpedoes, etc. Practi- 
cal measures for obtaining the appliances 
for defenses. Recapitulation of estimates. 
86, 499-626, 

1§S7. Estimates for construction of 
gun and mortar batteries, torpedo case- 
mates and galleries, and for purchase of 
torpedo material for the defense of the 
chief seaports, 87, 4. 

18§8. Acts of 1876-80 appropriated 
each year for the protection, preserva- 
tion, and repair of fortifications and other 
worksof defense, $100,000; actsof 1881-84, 
anniiallv, $175,000, and act of 1885, 
$1 00,000. This latter was the last appro- 

Eriation and was practically exhausted 
y the end of the year for which it was 
appropriated'. Estimates of appropriation 
required for 1889-90, $4,952,000. 88, 4. 

18 §9. Extract from report of Board 
of Engineers with reference to the ex- 
isting contracts for making armament. 
Main features of the project of the Board 
on fortifications, 1885, and permanent 
Board of Engineers, with estimates; 
$200,000 appropriated for torpedoes for 
harbor defense and $250,000 for case- 
mates and cable galleries for operating 
submarine mines. Repair and preserva- 
tion of Fort Marion, St. Ai^stme, Fla., 
advised; $117,000 appropriated for sea 
walls and embankments. Estimates given 
of appropriations required. 89, 4. 

1 890* Estimates for defensive works; 
$117,000 appropriated for sea walls and 
earth embankments at Fort Niagara, 
Davids Island, and Governors Island, 
N. Y., 90, 4. 

1 89 1 . Localities named at which ap- 
propriations are to be ex^nded and 
whore defensive works are m progress, 
91,4. 

1899. Estimates and projects given, 
92,4. 

1893« Proposed new works. Table 
giving locality and armament for which 
funds have been allotted. 93, 4. 

1894. Allotments made, 94, 4, 11. 

1895. Projects for defense prepared 
for localities named . Places named where 
allotments have been made for emplace- 
ments and additional platforms; 25 case- 



mates completed at places namei , and S 
more being built; $20,000 appropriated 
for submanne-mine material and neces- 
sary appliances. 96, 4. Places named 
where allotments have been made for be- 
ginning new^ works, 9 5 , 12. Places named 
where work of preservation and repair of 
fortifications has been carried on during 
the year, 96, 13; $150,000 appropriated, 
1894, for sites for defenses at r^arragansett 
Bay. Baltimore Harbor, and Charleston 
Harbor, 96, 14. 

1896. List of places named where 
detailed projects for artillery defenses 
have been prepared. Use made of the 
existing old-type fortifications, 96, 7. 
$500, 0(X) appropriated for sites; negotia- 
tions in progress. Work in progress on 
sea walls and embankments. Emplace- 
ments named where allotments have be^i 
made. Statement showing the conditions 
of the various emplacements Se^t. 15^ 
1896. Total armament proposed in the 
projects for defenses. 96, 10. $100,000 
appropriated for submarine-mine defense; 
28 casemates completed, 1 more being 
built, 96, 11. 

1897. Localities named where- title 
to sites has been obtained. Table giving 
emplacements provided for. Work in 
progress at 22 ports. Objections given to 
the contract system as applied to fortifica- 
tions. Statement showmg the condition 
of the various emplacements at the close 
of the fiscal year. 97, 10. $150,000 ap- 
propriated for submarine-mine material; 
4 casemates, 2 special torpedo storehouses 
and storerooms being built, 97, 11. 

1898. Localities named where proj- 
ects for permanent and temporary coast 
defenses have been prepared. State- 
ments of appropriations for gun and mor- 
tar batteries and of the type of gun, with 
total guns and total emplacements pro- 
vided. Tables giving total number of 
emplacements provided for, and either 
completed or under construction at the 
beginning of the year. Nearly all the 
guns mounted transferred to the artillery. 
98, 8. Discussions of the duties of & 
fortress commander as applied to the de- 
fenses of New York Harbor, by Brig.Gen. 
G. L. Gillespie, 98, 579. 

Dynamite batteries : These batteries 
constructed under the Ordnance Depart- 
ment in past years at locations named; 
$150,000 appropriated in 1898 for work in 
San Francisco Harbor; work in progress. 
Localities given where batteries w^iU be 
erected. 98, 11. 

Submarine mines: List of some of the 
torpedo material purchased. 

Preservation and repair of fortifica- 
tions: Necessary minor repairs made. 

Sea walls and embankments: $55,000 
appropriated for repairs at places named. 
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Sitfe: Localities given where title has 
been obtained to sites. 

National defense: Allotments and their 
objects for 1898 given. 98, 14. 

1§99. Thirty localities named where 
projects for defense have been adopted, 
also places where considerable study has 
been given coast defenses of insular pos- 
sessions. Work has been carried on at 
25 localities, at nearly all of which suffi- 
cient hea^ guns and mortars now installed 
permit of an effective defense against 
naval attack. Temporary batteries main- 
tained till the close of the war with Spain. 
99,9. 

Gun and mortar batteries: The con- 
tract work authorized by Congress com- 
pleted except one contract. Discussion 
of contract work. 

Dynamite batteries: Work completed 
at San Francisco; provision yet remains 
for work at Sandy riook,* and other places 
given where contracts have been made 
under act of Sept 22, 1888. 

Range and position finders: The ques- 
tion of the type of finder best adapted 
not yet definitely settled. 99, 12. 

Preservation and repair of fortifications: 
Repairs confined mainly to engineer ma- 
terial in the new seacoast batteries. The 
question of waterproofing magasdnes to 
be further considered. 

Supplies for seacoast defenses neces- 
sary ror operating electric light and power 
plants, no funds available. 99, 14. 

Sea walls and embankments: $2,500 
appropriated. Work carried on at Fort 
Schuyler. 99, 14. 

Sites: $300,000 appropriated, negotia- 
tions in progress at places given, 99, 14. 

Submarine mines: $1,386,000 appro- 
priated for torpedo material and the 
planting and maintaining of the mine 
nelds; ^0,000 appropriated for torpedoes 
for harbor defense, and applied to pur- 
chase of additional torpedo material and 
construction of additional storage facili- 
ties for material on hand, and torpedo 
experiments. The practical experience 
gained with the adopted torpedo system 

a Up to June 30, 1900, provision had been made for emplacing 309 heavy guns, 868 rapld-flre guns, 
and 372 12'inch mortars. 

The status of emplacements for which funds had been provided by Congress up to June 80, 1900, 
was as follows: 



during the war with Spain invaluable. 
99, 15. 

National defense: Appropriations and 
purposes given, 99, 15. 

(i 1 900. Localities named where proj- 
ects for defense have been adopted^ 
1900, 6. $1,800,000, the estimated cost 
for defense of San Juan, Porto Rico. 
Bapid increase in the resisting power of 
armor plate in ship construction, necessi- 
tating correspondmg changes in the de- 
tails of coast defenses. The seacMst 
defenses are now about 50 per cent com- 
pleted. 1900, 7. 

Gun and mortar batteries: Appropria- 
tions, 1890 to 1900, 122,142,212.62, not 
including $306,805.04 for national de- 
fense. Tables giving type of gun and 
carriage, with total number of each pro- 
vided, also emplacements provided. 
Table giving total number of emplace- 
ments of every kind provided for 03^ all 
appropriations, also their condition. 
1900, 7. 

Dynamite batteries: $180,000 appropri- 
ated for pneumatic dynamite batteries; 
work begun at Sandy Hook, and plans 
in progress for other places given, 1900, 
10. 

Range and position finders: $150,000 
appropriated for 25 additional range- 
finder stations; 30 previously constructed; 
total number projected, 177, 1900, 10. 

Preservation and repair of fortifications: 
Waterproofing, and care of en^neer ma- 
terial the principal work, 1900, 11. 

Supplies for seacoast defenses: $25,000 
appropriated for supplies for light and 
power plants, 1900, 11. 

Sea walls and embankments: $200,000 
appropriated for places named; work in 
progress, 1900, 11. 

Sites: $200,000 appropriated; sites 
bought and proceedings instituted for 
others, 1900, 12. 

Submarine mines: $50,000 appropri- 
ated; work in progress equippiujp; all 
harbors with a full complement of tor- 
pedo material, 1900, 12. 





12-inch. 


10-inch. 


8-inch. 


Rapid 
fire. 


12-inch 
mortars. 


Guns mounted 


67 
28 
18 


105 
8 
9 


175 

16 

8 


63 

8189 

81 

45 


240 


Ready for armament 


84 


Under construction 


48 


Not yet betrun 














Total 


93 


122 


94 


368 


8V2- 







1 Ten of these, mounted temporarily, haye since been dismounted. 

s Including seyenty 6-pounder8 not requiring permanent emplacements. 
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Chief of Enoinbebs. Reports, 66, ii, 
2; 67, 2; 70, 28; 71, 26; 72, 24; 78, 25; 
74, 29; 76, 28; 76, 30; 77, 24; 78, 28; 
79,33; 80,54; 81,56; 82,56, 411;88, 51; 
84, 55; 85, 48; 86, 48; 87, 5; 88, 5; 89, 
8; 90, 6; 91, 11; 92, 16; 93, 15; 94, 15; 
95, 15; 96, 5, 447; 97, 4, 553; 98, 5, 
557; 99, 5, 645; 1900, 5, 727. 

Officebs. a 
Col. G. J. Barnard, 1867-80. 
Col. G. W. Cullum, 1867-74. 
Col. Z. B. Tower, 1867-83. 
Lt. Col. H. G. Wright, 1867-79. 
Maj. C. B. Reese, 1867. 
Capt. C. W. Raymond, 1870. 
Col. J. Newton, 18130-84. 
Col. H. L. Abbot, 1880-95. 



Col. C. B. Comstock, 1883-94. 

Col. J. C. Duane, 1884-87. 

Col. D. C. Houston, 1886-93. 

Lt. Col. W. McFarland, 1886-88. 

Col. T. L. Casey, 1887-89. 

Col. W. P. Craighill, 1887-^9. 

Maj. W. R. King, 1887-89. 

Col. G. L. Gillespie, 1889-1900. 

Col. H. M. Robert, 189^-1900. Re- 
ports, 96, 447; 97, 553; 98, 557; 99; 
645; 1900, 727. 

Mai. C. W. Raymond, 1895-96. 
Maj. J. G. D. Knight, 1896-97. 
Capt. H. F. Hodges, 1896-98. 
Maj. H. M. Adams, 1897-99. 
Col. J. W. Barlow, 1899-1900. 
Capt. W. V. Judson, 1899. 
Capt. E. Jadwin, 1900. 



BOARD OF ENOIBTEERS ON THE PACIFIC COAST. 



^ _ • 

1 § § 3. Coast defense, torpedo defense, 
etc., considered, 83, 15. 

1§§4« Coast defenses, consideration 
of. Elements of defense for the entrance 
to a harbor given, and estimated cost of 
heav^ guns and emplacements needed for 
locahties mentionea. $75,000 allotted for 
torpedo defense, experiments continued 
witn explosives, with results and esti- 
mates required. Summary of operations 
of the Board: Aug. 30, 1884, tne Board 
submitted estimates for heavy guns and 
emplacements for the places given. 84, 
55. 

1§S5« Fortifications, river and har- 
bors, coast defenses, and torpedo defense 
considered; experiments made with the 
Sims movable torpedo and new explosives, 
85, 48. 

1 § 86* Coast defense, torpedo defense, 
with results of experiments, 86, 48. 

Board of Engineers: 

(Endicott Board. ) Constituted by act 
of March 3, 1885, to examine and report 
at what ports, fortifications or other de- 
fenses mostly required, the character and 
kind of defenses best adapted for each, 
with reference to armament and the util- 
ization of torpedoes, mines, or other 
defensive appliances. Report, 86, 499. 
(W. C. Enaicott, Secretarv of War, pres- 
ident; Brig. Gen. S. V. Benet, Chief of 
Ordnance; Brig. Gen. J. Newton, Chief of 
Engineers; Lt. Col. H. L. Abbot, Corps of 
Engineers; Capt. C. S. Smith, Ordnance 
Department; Cfommanders W.T. Sampson 
and C. F. Goodrich, U. S. Navy, and J. B. 
Morgan, jr., of Pennsylvania, and E. 
Coming, of New York. 

a And for the time being the officers of the defenses under consideration, 78, 25. 

Ck>l. G. H. Mendell was a member when matter pertaining to the defensive works on the Pacific 
coast was acted upon, 90, 6. 

b And for the time being the officers of the defenses under consideration. 

List of subjects referred by the Chief of Engineers, and the special duties of the individual mem- 
bers, given in each annual report beginning with 1879. 



Englneen. 

Chief of Enoineebs. Reports, 67, 
2; 68, 4; 70, 28; 71, 26; 72, 26; 78, 
26; 74, 32; 75, 32; 76, 32; 77, 28; 78, 
31; 79, 39; 80, 60; 81, 60; 82, 60; 88; 
56; 84, 64; 86, 52. 

Officers: & 
Lt. Col. B. S. Alexander, 1867-79. 
Capt. C. W. Raymond, 1867-69. 
Capt. T. H. Handbury, 1870-73. 
Lt. Col. G. H. Mendell, 1872-85. 
Lt Col. C. S. Stewart, 1873-85. 
Lt. Col. J. H. Weeden, 1873-77. 
Lt. Col. R. S. Williamson, 1876-82. 
Capt. A. H. Payson, 1877-83. 
Mai. J. M. Wilson, 1878. 
Maj. G. L. Gillespie, 1879-80. 

Summary of Reports: 

IS 73. Board of Engineers organized 
in June, 1865. The projects for the appli- 
cation of torpedoes to harbor defense was 
considered, the commanding officer of the 
engineer battalion being a member for 
that purpose. 72, 25. 

1 S 7 7 . Recommendations of the board, 
77 27* 78 31. 

1878. Project for the year 1879-80 
presented, 78, 34. 

1880. Plans for coast defenses, ques- 
tions on river and harbor improvements, 
torpedo defense, with results of the in- 
vestigations and recommendations of the 
Board, 80, 54; 81, 56. 

1883. Coast defenses, torpedo de- 
fenses, and other subjects considered, 82, 
56. Report, dated Nov. 30, 1881, on the 
condition of the fortifications, and what 
number of them, if any, could be dispensed 
with, 82, 411. 
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Engineer!. 

Chief of Engineers. Reports, 99, 5; 
1900, 5. 

Officers ' 

Capt. J. Millis, 1898-99. 

Lt. J. F. Mclndoe, 1899. 

Lt. G. P. Howell, 1899-1900. 

Maj. J. G. Knight, 1898-1900. Re- 
ports, 99, 649; 1900, 731. 

Capt. H. Jervey, 1900. 

Summary of Reports: 

1573. $300,000 appropriated for tor- 
pedoes for harbor defense and preserva- 
tion of the same, and for obtaining the 
latest information concerning the elec- 
trical apparatus, experiments, conditions 
of service, and the systems of torpedo 
defense in other countries. Majs. T. L. 
Casey and H. L. Abbot ordered to 
Europe to obtain this information. 73, 
25. 

15 74. Some results of torpedo ex- 
periments, 74, 30. 



IS 75. Torpedo experiments contin- 
ued, number of trained men necessary 
to plant mines, 75, 29. 

Is 76. Experiments with the iron 
target, torpedo crate, torpedo cases, etc., 
76, 30. 

IS 77. Torpedo trials: Submerged 
rinff, torpedo target, torpedo material, 
and reduction of data, with recommen- 
dations, 77, 25. 

IS7S. Torpeilo trials, submerged 
ring, torpedo target, torpedo cases, cir- 
cuit closers, the telephone, with recom- 
mendations, 78, 30. Current observa- 
tions in reference to torpedo defense, by 
Lt. A. II. Payson, 78, 1304. 

IS 70. Some results of the analysis 
of subaqueous explosions and of electri- 
cal fuses, with recommendations, 79, 35. 

IS SO. Results of investigations of 
the sympathetic explosions of djoiamite 
and other experiments, 80, 57. 

1 S 99-1 900. Inventions considered, 
99, 649; 1900, 731. 



PABT n.— F0ETIPICATI09 WOBKS. 



NOTE. 

The names of centers of coast defense are arranged in alphabetical order. Under 
each name thus given the following subheads are arranged in the order in which 
they are placed below, and the data pertaining to each of these subheads are given 
in historical order, except in the case of engineering features. 

Contracts. — Important contracts, ete., the more important articles, prices, quan- 
tities, being mentioned. 

Eiifineers. — Subdivided into: References to reports of the Chief of Engineers; 
Boards and their duties; Engineers in charge, showing term of service; 
assistants. 

Englneeringp features. — Cost of work, electric installations, arrangement of 
plant, these and other data under this head being arranged in alphabetical 
order. 

Forts and batteries. — Such works are arranged separately in the order of men- 
tion. Under each work brief abstracts of operations by years are given. 

IHIscellaneous. — References to data not coming properly under the other sub- 
heads. 

Preserratlon and repair. — References to work relating to preservation and 
repair. 

Ran^e and position finders. — Important items concerning these instru- 
ments. 

Sea i¥alls and embankments.— The more important data relating to these 
structures. 

Sites. — Acquisition, lease, sale, ete., of sites. 

Submarine mines. — Data relating to torpedo casemates, storehouses, cable 
tanks, searchlights, ete. 

9207—02 87 
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ADABIS. (See Mcugachuaetts.) 

AE.CATRAZ I8E.AND (Fort on). (See San FrancUeo, Qd.) 

AMELIA ISLAND, FLA. (See FcyH Oinch, Georgia^ and Cumberland Sound.) 

XKIHWLEW. ( See Boston Harbor, Mass, ) 
XKOWL MEiAlllD (Batteries at). {See San Frandsco, Col,) 

BALTIMORE, MB. 



Contracts. 

1S97. One 12-inch and 3 8-inch gun 
emplacements with wharf, $122,064.46. 
Mortar battery for 8 12-inch mortars, 
with wharf, $91,513.31, 97, 646, 649. 

I §9 8. Electric-lighting plant, mortar 
battery, $2,820, 98, 662. Two 5-inch R. F. 
gun battery, $15,798.50, 98, 663. 

IS99. Sea walls and embankments at 
sites 1 and 3, $24,967. Portland cement, 
1,786 barrels, $2.18 per barrel. Rosen- 
dale cement, 7,150 barrels, 95 cents per 
barrel. Brick, $13 to $45 per thousand, 
99, 810. Torpedo storehouse, $3,293, 
99, 817. Wharf, $5,481.50, 99, 818. 

I900. Electric-lighting plant, $1,650, 
1900, 866. 

Engineering features. 

Cement, slag, for concrete, 98, 665. 

Concrete, cost per c. y., 98, 659, 661; 
99, 819, 820, 821; 1900, 871, 874. 

Excavation, cost per c. y., 98, 659, 661. 

Grading, cost per c. y., 98, 659. 

Granolithic concrete, 98, 660; 1900, 
871, 874. 

Plant, description of, 98, 664, 666. 

Sand contaimng water under pressure, 
method of laying concrete on, 97, 647. 

Waterproofing magazines, 98, 661, 664; 
99, 818, 819; 1900, 866. 

Engineers. 

Chief of Engineers. 66, 12; 67, 11 
68, 15; 69, 14; 70, 21; 71, 17; 72, 14 
73, 15; 74, 17; 75, 18; 76, 19; 77, 14 
78, 18; 79, 22; 80, 37; 81, 37; 82, 34 
83, 30; 84, 35; 85, 28; 86, 28; 98, 8 
94, 14; 95, 15; 96, 15, 488; 97, 15, 639 
98, 21, 658; 99, 23, 805; 1900, 21, 866 



Board of Engineers: 

Constituted to consider and report upon 
the condition of fortifications, and what 
number, if any, could be dispensed with. 
Report, 82, 421. 

Report, 87, 11. 

Engineers in Charge: 
Capt. C. N. Tumbull, 1866. 
Col. W. P. Craighill, 1866-93. 
Maj. J. G. Parke, 1868. 
Col. J. H. Simpson, 1868-70. 
Lt Col. J. D. Kurtz, 1870. 
Capt. C. P. Phillips, 1878. 
Capt. T. Turtle, 1883. 
Col. P. C. Hains, 1896-99. 
Lt. C. W. Kutz, 189&-1900. 
Lt. Col. O. H. Ernst, 1900. 

Assistant. Lt. C. W. Kutz, 1897-1900. 

Forts and batteries. a_ Opera* 
tlons. 

Fort McHenry, 

1775* Fortifications begun, 80, 37. 
1 794. Present work bmlt, 80, 37. 

1866. Reinforcing pintle centers in 
exterior battery; substitution of low for 
high traverse circles; construction of 
magazines and traverses. The exterior 
battery platforms ready for 15-inch guns. 

66, 12. 

1 867. Water battery ready for arma- 
ment; magazines, bombproofs and trav- 
erses nearly completed. Minor work. 

67, 11. 

1 S6§ . New work of parapets of water 
battery and magazine coverings consoli- 
dated; glacis of water battery re-formed; 
new drains cut for magazines; and minor 
work. 68, 15. 



a List of works as arranged under this head- 
Fort McHenry. 
Fort Carroll. 

Lazaretto Point, opposite Fort McHenry. 

Site 1.— Emplacement for one 12-inch gun and three 8-lnch gunB. 
Site 3. — Emplacements for eight 12-incn mortars. 
Site 8.— Two emplacements for 5-inch R. F. guns. 
Rock Point. 

Site 1.— Two emplacements for 4.7-lnch R. F. guns. 

Site 8.— Two emplacements for 12-inch B. L. rifles on disappearing carriages. 
Sit« 2.— Two emplacements for 12-inch B. L. rifles on barbette carriages. 
Site 1.— Two emplacements for 15-pounder R. F. guns. 
Site 2.— Two emplacements for 5-inch R. F. guns on balanced pillar mounts. 
Site 2.— Two emplacements for 15-poimder R. F. guns. 
Site 8.— Two emplacements for 6-inch B. L. rifl^ on disappearing carriages. 
Site 3.— Two emplacements for 15-pounder R. F. guns. 
Site 4.— Two emplacements for 6-inch B. L. rifles on disappearing carriages. 
Site 2.— Remodeling old work. 
Site 8.— Two emplacements for 15-pounder R. F. guns. 
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1§09. RepaiTB to terreplein of water 
battery, and aitch of main work; brick 
hoods of magazines increased; defective 
drains in main work relaid, and minor 
work on slopes. 69, 14. 

1 § 70« Minor repairs to slopes, 70^ 21 . 

1871. Wharf rebuilt and mmor 
work; observations made to determine 
the direction and force of the surface and 
subsurface currents for use in placing ex- 
plosives, 71, 17. 

1879. $21,000 appropriated. Pres- 
ervation and repair. 72, 14. 

1673. $25,000 appropriated. Work 
begun on new large exterior battery; 
minor repairs to slopes of water battery. 
78, 16. 

1874. Work on parapet, and heavy 
embankment for the terreplein on front 4 
of new earthen battery; concrete work of 
3 magazines; and completing drainage, 
74, 17. 

1875. $20,000 appropriated . Minor 
repairs to revetment of parapet of new 
battery and exterior battery of main 
work. 76, 18. 

1870* Sand parapet extended; sand 
covering placed on 3 marines; terre- 
plein piutly graded, and mmor repairs to 
slopes, 76, 19. 

1877-78. Preservation and repair, 
77. 15; 78, 18. 

1879. Breaches in sea wall repaired. 
Preservation and repair. 79, 22. 

1 880. Preservation and repair, 80, 38. 

1881. Repairs to sea walls, slopes, 
and drains, 81, 37; 82. 34. 

1883. Repairs to slopes, etc., 83, 31. 

1884. Repairs to scarps, slopes, and 
drains, 84, 35. 

1886-89. Repairs to sloi>es, drains, 
gutters, pavements, and retaining wall of 
ramp; and building wire fences, 85, 29; 
86,28. 

1895-99. Work on sea wall com- 
pleted, 96, 15; 96, 489. 

1897. Groundis back of sea wall 
graded and seeded, 97, 640. 

1898. Minor repairs, 98, 658. 

1899. $1,000 allotted for preserva- 
tion and repair, 99, 806, 818. 

1 999. Preservation and repair, 1 900, 
8oo. 

Fori Carroll. 

1847. Work begun, 80, 38. 
1899-67. Preservation, 66, 13; 67, 
12. 

1898. Work is completed on Fronts 
1, 2, 3, 4, and 5 up to the springing line 
of casemate arches of second tier, 68, 15. 

1899. TemxK)rary wharf repaired, 
69, 14. 

1879. Preservation and repair, 70, 
21. 
1871. Observations made to deter- 



mine the direction and force of the sur- 
face and subsur&u^e currents, for use in 
placing explosives, 71, 17. 

1879-73. Preservation, 72, 14; 78, 
15. 

1 8 74. One wooden center pintle plat- 
form for 15-inch gun laid and temporary 
parapet erected in front of it. One 1&- 
mch gun mounted on center pintle car- 
riage; minor repairs. 74, 18. 

187ft-78. Preservation and repair, 
76, 18; 76, 19; 77, 15; 78, 18. 

1879. Project for completion, by 
Board of Engineers. Preservation and 
repair. 79, 23. 

1889-89. Preservation and repair, 
80, 38; 81, 38; 82, 35. 

1883. About 8,000 s. f. of graveled 
felt roofing placed on casemate; and minor 
repairs, 83, 31. 

1884-86. Care and preservation, 84, 
36; 85, 29; 86, 29. 

Lazaretto Painty opponte Fort McHenry, 

1879. Site selected, 70, 21. 

1871. 0l)servation8 made to deter- 
mine the direction and force of the sur- 
&ioe and subsurface currents for use in 
placing explosives, 71, 17. 

1879. $13,000 appropriated. To be 
transferred to Fort McHenry. 72, 14. 

Site 1. — Emplacement for one IfSAnch gun 
and three S-xnch guns, 

1897. Land acquired, and $143,800 
allotted for fortifying same; work b^^n 
bv contract; 13,681 c. y. excavated and 

E laced in x)arapet and 1,682 c. y. concrete 
dd; work on sea wall, 97, 641. 

1898. $3,200 allotted for mounting 
guns and carriages; moving from whan 
done by contract; battery completed, in- 
cluding ammunition service and electric 
plant; summary of work; total cost $143,- 
800, 98. 659. 

1899. Batterv turned over to artil- 
lerv; repairs to slopes and power plant; 
exhaust fans installed to prevent damp- 
ness, 99, 806, 818. 

1909. 7 electrical exhaust fans in- 
stalled ; roadway built and minor repairs, 
1900, 866. 

SUe S. — EmplacemenU for eight 12-inch 

mortars, 

1897. $134,637.25 allotted. Site ac- 
quired, work begun by contract; wharf 
completed, and 6,591 c. y. excavated and 
placed in slope and 1,403 c. y. of con- 
crete placed, 97, 647. 

1898. Description of battery. All 
concrete mixed by hand, guns and car- 
riages mounted, and battery completed 
under contract. Summary and cost of 
work. Total cost $113,000. 98,660. 
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1S99. Electric plant installed and 
battery wired by contract; battery turned 
over to the artillery. Preservation and 
repair. 99, 813, 820. 

1900. Repairs to electric light and 
power plant, 1900, 869. 

SUe 3. — Two emplacements for 6-inch R, F. 

guns. 

1§97« Work to be done by contract, 
97 647. 

i§98. 117,400 allotted. Contract 
price 115,798.50. Work begun Aug. 10, 
1897, completed June 1, 1898. Descrip- 
tion of battery. No carriages on hand. 
98, 663. 

1900* Carriages received and mount- 
ed, roadway built; no guns on hand. 
Total cost 117,400. 1 900, 870. 

Bock Point, Md. 

1897. Site acquired by condemna- 
tion proceedings; $1,400 allotted for wharf 
1,080 f. long, completed, 97, 649. 

1898. Marking boundaries with 
concrete monuments, and inclosing the 
property with wire fence, 98, 666. 

Site 1, — Two emplacements for 4-7 -inch JR. 

F. guns. 

1898. 115,000 allotted. Work begun 
in April, 1898, under oral agreement bv 
same firm that built 8-inch and 12-incn 
battery, and practically completed May 
10, 1898. Summary, and cost of work. 
98, 660. 

1899. Two ammunition hoists in- 
stalled and guns mounted. Battery 
turned over to the artillery. 99, 806, 
819. 

1900. Repairs to electric plant and 
slopes, 1900, 867. 

Siie 3. — Two emplacements for 12-inch B. L. 
rifles on disappearing carriages. 

1898. $100,000 allotted. Work be- 
gun by hired labor. One platform com- 
pleted. Description of plant, water sup- 
ply, and construction. 98, 664. 

1899. $18, 500 allotted. Guns mount- 
ed, elevators installed, battery wired, and 
completed in all details and turned over 
to the artillery; cost of battery, $113,500. 
Handling ana mounting 2 guns and car- 
ri^es, $4,561.12. 99, 814, 820. 

1900. Repairs to electric plant. De- 
fects in carriages corrected at the expense 
of the Ordnance Department 1900, 
870. 

Site iS. — Two emplacements for IS-inch B. L. 
rifles on barbette carriages. 

1898. $80,000 allotted. Work be- 
gun by hired labor, description of bat- 



tery and plant. Both platforms built 
ana 2,500 c. y. of concrete placed. Char- 
acter of site necessitated a number of 
modifications in type plans. 98, 666. 

1899. Battery completed, power 
house built, carriages mounted, but no 
guns on hand, 99, 812, 819. 

1900. Guns mounted and fired to 
test stability of platforms. Battery turned 
over to the artillery. Repairs to earth 
parapet and electric plant Cost of bat- 
terv, including mounting guns and car- 
riages, $82,647.29. 1900, 868. 

Site 1. — Two emplacements for 16-pounder 

k. F. guns. 

1 899. $6,610 allotted. Work begun 
in April and practically completed; no 
guns on hand. Waterproofing. Work 
on sea walls, grading grounds, and range 
finder erected. 99, 807, 819. 

1900. Minor details of battery fin- 
ished; no guns or mounts on hand. Total 
cost, $6,860. 1900, 867. 

Site 2. — Two emplacements for Scinch R, F. 
guns on balanced pillar mounts. 

1899. $12,300 allotted. Work be- 
gun and completed, except mounting 
guns and carriages. Summary and cost 
of work. 99, 812, 819. 

1900. Grounds graded and seeded. 
No complete carriage or guns on hand. 
1900, 868. 

Site B. — Tkvo emplacements for IS-pounder 

R. F. guns. 

1 899. $7,600 allotted. Work beggun 
in March and completed, except minor 
details; no guns or mounts received. 
99, 813, 820. 

1900. Stairway and rails erected. 
Grounds graded and seeded, flag walks 
placed in rear of battery. No guns or 
mounts on hand. Cost of battery with- 
out armament, $8,706.52. 1900, 868. 

Sites. — Tico emplacements for 6-inch B, L. 
rifles on disappearing carriages. 

1899. $47,000 allotted. Excavation 
b^un, 99, 815. 

1900. Carriages mounted; grounds 
graded and seeded. No guns on hand. 
Battery turned over to the artillery. Cost 
to date, $37,933.91. Summary and cost 
of work. 1900, 871. 

Site 3. — Two emplacements for 16-pounder 

rt. F. guns. 

1899. $11,345 allotted. Work com- 
pleted, except earth parapet and stairway. 
Summary and cost of work. 99, 815, 
820. 

1900. Parapet filled in and sodded; 
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stairway and rail erected; grounds graded 
and seeded. No guns or mounts on hand . 
Battery turned over to the artillery. 
Total cost, $10,445. 1900, 870. 

Site 4' — Two emplacements for 6-inch B, L, 
rifles on disappearing carriages, 

1899. $50,000 allotted. Wharf built 
by contract. Plant installed, 99, 817, 
821. 

1900. Batterer completed, except 
wiring and furnishing trolleys and blocks; 
carriages mounted and the battery turned 
over to the artillery. Total cost to date, 
$48,255.54. Summary and cost of work. 
1900, 874. 

^ie S, — Remodeling old work. 

1900. $12,800 allotted for removing 
part of old masonry above the crest line 
of modem batteries to make it conform, 
both in appearance and utility, to the 
modern emplacements; work in prog- 
re««, 1900, 869. 

Site S. — Two emplacements for IS-pounder 

R. F. guns. 

1900. $10,000 allotted, 1900, 872. 

Preserratlon and repair. 

1 899. $1,000 allotted, 99, 806. Gen- 
eral repairs to batteries at site No. 1, 
1900, 868. 

1900. $1,000 allotted. General re- 
pairs, site No. 2, 1900, 869. $1,500 al- 
lotted for repairs to site No. 3, 1900, 
873. $320 allotted for site No. 4, 1900, 
875. 

Range and poiltion finders. 

1899. $50 allotted, erecting range 
finders at sites 1 and 3, 99, 807. 

Sea \¥alls and embankments. 

Fort McIIenry. 

Estimated cost of repairs to sea wall 
$10,000, 94, 14. Wall m rear of ceme- 
tery, 227 f. long, completed; rear of site 
of fort, al)out 808 f. long, in progress, 
95, 15. $8,591.51 allotted; sea wall 808 
f. long completed, 96, 489. $13,750 al- 



lotted; sea wall built by contract, cost 
$14,214.90, 97, 640. 

• Hawkins Point. 

$7,000 allotted for repairs to sea wall, 
work in progress, 97, 641. 3,049 c. y. 
of riprap and 4,476 c. y. of oyster shells 
and earth filling placcKl, cost $6,645.40, 

98, 659. $35,000 allotted for sea walls at 
sites 1 and 3 under contract, some work, 

99, 807, 821. 1600 c. y. of riprap placed 
on Face 6, 99, 820. Sea wall at site No. 
1, completed by hired labor (contract 
expired), 1900, 867. Sea wall at site 
No. 3 completed bv hired labor, 1900, 
872. $8,000 allotteid for sea wall at site 
No. 4, 1900, 875. 

Sites. 

Three sites needed for batteries, 95, 14. 

$46,500 allotted for sites at North Point, 
28 J acres; Hawkins Point, 12.47 acres; 
and Rock Point 100 acres, 96, 489. 

$4,500 paid for land at Hawkins Point, 
97, 641. Site at North Point purchased, 
$13,500 paid, 97, 647. $27,500 paid for 
100 acres of land at Rock Point, 97, 649. 

Submarine mines. 

1893. Mining casemate nearly com- 
pleted, 98, 8. 

1898. Mines planted, 98, 22. 

1899. Mining casemate at site No. 2 
waterproofed. $6,240 allotted for oper- 
ating mine field and removal and storage 
of torpedo material, 99, 813. $6,670 
allotted for mining casemate, nearly 
finished. Summary and co-st of work, 
99, 816, 821. $5,000 allotted for torpedo 
storehouse under contract, 99, 816. 
$3,500 allotted for cable tank; completed, 
and crane erected. Summary and cost 
of work, 99, 817, 821. 

1900. Estimate of $9,550 for mining 
casemate at site No. 1 approved; no 
funds, 1900, 868. Casemate at site No. 
3 practically completed, and torpedo 
storehouse built, 1900, 872. $500 al- 
lotted for site No. 4; no expenditure as 
torpedo material was stored and cared 
for by Engineer force. $1,000 allotted 
for supplies for seacoast defenses; no 
requisition as yet. 1900, 875. 



BARRANCAS. (^Q Pmsacola, Fla.) 

BATTALION OF ENOIBTEERS. (See Post at Fart Totten.) 

BATTERY BlENYENlJi:, LAKE BORONE, LA. (See Netv Orleans, 

La., and Sabine Pass, Tex.) 

BATTERY HUDSON. (See Neiv York Harbor.) 

BEAUFORT HARBOR. {See North Carolina.) 

BIENVENUE. (See New Orleans, La., etc.) 
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Englneerlnif features. 

Concrete, ingredients of, 1900, 775. 

Concrete eunacee, exposed, protection 
of, dniin^ winter months, 99, 722. 

Conduit system, undeiig^und, descrip- 
tion of, 1900, 776. 

Plant, central electric lighting, descrip- 
tion of, 1900, 777, 779. 

Waterproofing, description of, 1900, 
776, 783. 

Bnglneen. 

CmxF OF Engineers. Reports, 66, 5; 
67,6; 68,9; 69,9; 70,14; 71,9; 72,6; 
78, 7; 74, 8; 76, 8; 76, 9; 77, 7; 78, 8; 
79, 12; 80, 23; 81, 20; 82, 16; 88, 11; 
84,17; 85,11; 86,12; 91,6; 92,4; 98, 
6; 94, 7; 95, 6; 96, 12, 469; 97, 12, 600; 
98, 16, 592; 99, 18, 709; 1900, 15, 773. 

Board of Engineers: 

1889. Constituted to consider and 
report npon the condition of fortifica- 
tions, and what nmuber if any could be 
dispensed with. Report, 82, 416. 

Estimates, 87, 11; 89, 6; 90, 5; 91, 5. 

Engineers in Charge: 
Maj. C. E. Blunt, 1866. 
Col. H. W. Benham, 186^1882. 
Maj, F. E. Prime, 1870. 
Col. G. E. Blunt, 1883. 
Maj. C. W. Raymond, 1883-1886. 
Lt. Col. G. L. Gillespie, 1886-1888. 
Col. 8. M. Mansfield, 1891-1899. 
Col. C. R. Suter, 1899-1900. 

A.SSISTANT8: 

Capt 8. 8. Leach. 1891-1893. 
Lt. M. L. Walker. 1897. 
Lt. J. S. Sewell, 1897-1899. . 
Lt. R. R. Raymond, 1899-1900. 
Lt. C. 8. Bromwell, 1899-1900. 

Forts and baUeriet.a— Opera- 

tloni. 

Fort Warren (Georges Island), 

1833. Work besun, 80, 23. 

1 S06« Fort nearly completed accord- 
ing to original plans. Work modifying 



casemated platforms to suit modem wans 
of heavy armament; interior finish of 
casemates for hospital purposes; prepar- 
ing stone for main gateway; and dndn- 
age. 66, 6. 

1§67* Fitting of casemates com- 
pleted; traverse circles with longer radii 
relaid on parapet of front 1; quarters and 
hospital finished; and minor work, 67, 6. 

ll^OH. 1 bomb-proof traverse on 
coverface of northeast front 2 built, 
another one nearly finished; work on 
scrap wall and arch of main gateway; 
repairs to drain, slopes, etc. ; removal of 
old engineer building within the fort, 
and their reconstruction, 68, 9. 

1969* Masonry and earthwork of 
bomb-proof traverse, front 2, completed; 
repairs to quarters, embankmente, and 
casemates, etc. ; modified plans prepared ; 
estimated cost, $402,400, 69, 9. 

1870. Repairing leaks in coping of 
scrap wall, ofiacers quarters, and renew- 
ing asphalt floors, and minor work, 
70, 14. 

in 71. $50,000 appropriated. Modi- 
fication work begun; preparing demilune 
south of main work for larger ordnance; 
concrete masonrv of two traverse maga- 
zines built; parade walls torn down and 
drains rebuilt; foundations of all piers 
for the new large arches completed; and 
minor work. 71, 9. 

t§7d. $85,000 ai)propriated. Re- 
moval of parade wall in bastion A com- 
pleted; piers of all arches built; stone 
faces of the arch at the gorge and of arch 
over stairway completed; work on re- 
maining arches in tne bastion, and wing 
and sustaining wall on right of the goive; 
masonry and earth cover of the parados 
complete<i; and minor work. 72, 7. 

1873. $40,000 appropriated. All 
new work in bastion A complete; bastion 
£ masonry of two traverse magazines of 
its barbette completed, and minor work; 
demilune masonry of one platform com- 



aLiflt of works as arranged under this head- 
Fort Warren (Oeorges Island). 
Fort Independence (Castle Island ). 
Provincetown Harbor, permanent forts. 
Long Island Head Battery. 
Fort Sewell (Marblehead). 
Fort Andrew (Plymouth Harbor). 
Fort Standish (Plymouth Harbor). 
Fort Winthrop and batteries (Oovemois Island). 
Emplacement for 8-inch guns, disappearing carriages. 
Site 4.— Mortar battery for sixteen 12-inch mortars. 
Site 1.— Emplacement for five 10-inch guns on disappearing carriages. 
Site i.— Emplacements for five 10-inch guns on disappearing carriages. 
Site 1.— Twb 4.72-inch emplacements for R. F. guns. 
Site 2.— Two emplacements for 4.72-inch R. F. guns. 
Site 4.— Three emplacements for 12-inch rifles, disappearing carriages. 
Site 6.— Two emplacements for 12-inch rifles, nondisappearlng carriages. 
Site 1. — ^Two emplacements for 12-inch guns on disappearing carriages. 
Site 1.— Three emplacements for 16-pounder R. F. battery. 
Site 7.— Emplacement for 6-inch R. F. guns on disappearing carriages. 
Site 6.— Two 5-inch R. F. guns on pillar mounts. 
Site 2.— Two emplacements for 15-pounder R. F. guns. 
Site 5.— Two emplacements for 5-inch R. F. guns, pedestal mounts. 
Site 7.— Bmplaoements for two 15-pounder R. F. guns. 



* I 
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pleted, work on new sand parapet, and 
embankment of traveises and parados; 
minor work, 78, 7. 

1874. iBastionA: Completion of five 
15-inch gan platforms and their breast- 
height walls, masonry of two traverse 
magazines with connecting parados arch, 
and necessary doorways, staircases, etc.; 
work on earth cover, and sand narapet 
nearly completed. Bastion B: Comple- 
tion of 2 l&-inch gon platforms, a tnird 
nearljr finished, foundation of new arch 
piers in parade completed. Bastion E: 
Flarados arch built; work on 6 new gmi 
platforms in demilmie. Breast-height 
waU for entire battery boilt; minor work. 
74 9. 

i875. 125,000 appropriated. Bat- 
tery for 5 15-inch guns finished to admit 
of armament being placed; 3.000 tons 
of sand placed in piundos ana cover of 
maeazines; minor work, 75, 8. 

18 76. Completion of ravelin battery, 
and as fiu* as possible of batteries of bas- 
tion A of the endente; work on modifi- 
cations of bastion B, 76, 9. 

1877. Repairing earthen sloi>e8, 
concrete and plastering of magazine 
arches in bastion B, drams, and asphalt 
cover, 76, 7. 

1881* Repairs of slopes, casemates, 
drains, and ironwork, 81, 20. 

188d-84. Repairs of slopes, drains, 
and buildings, 82, 16; 88, 11; 84, 17. 

1885. Repairing sea wall, drains, and 
casemates; torpedoes painted, 10-inch 
and 15-inch i>latforms put in serviceable 
order; and minor repfedrs, 86, 11. 

1886. Repairs of cisterns; hanging 
doors; extra traverse irons placed on 
10-in(^ gun front pintle barbette plat- 
forms to adapt them to the new ord- 
nance carriage for 8-inch converted rifies; 
steamer Tourist repaired, 86, 12. 

1887. Estimates by Board of Engi- 
neers, for gun and mortar batteries, 87, 
11. 



Fort Independence ( OcuUe Island). 



ft 



1833. Work begun, 80, 24. 

1806. Resetting gun platf orms ; flag- 

ng; cutting out and replacing new pintle 
for 21 barbette guns in main work; re- 
pairing breast-height wall and earthen 
parapet of northwest exterior battery, and 
Duilaing bomb-proof magazine chamber 
of this batterv, 66, 6. 

1868. l(Lasonry, concrete, and earth 
covering of magazme of the northwest 
exterior battery completed; completion 
of masonry of southeast exterior battery 
bomb-proof traverse; masonry of adjacent 
nuigazme b^un; parapet cut down; em- 
baiULment at outer extremity of battery 
enlarged and raised, and minor work, 
68, 10. 



1809. Work on southeast exterior 
battery magazine, bomb-proof adjacent 
completed; slopes repaired, and minor 
work. Modifi^ plans. 69, 10. 

1870. Estimated cost of modifica- 
tions, 1106,000. Earth covering and sod- 
ding of east battery magazine completed; 
repairing breaks in scarp wall and parade 
wall copmgs. 70, 15. 

1871. $27,500 appropriated. Modi- 
fication work begun; necessary buildings 
for employees built; masonry of 2 new 
traverse magazines built; minor work. 
71. 11. 

187d. $42,500 appropriated; breast- 
height walls of east, southeast, and north 
bastions completed; w^ork on 6 platforms 
and breast-height walls of northwest bas- 
tion; excavation for sand parapet of hx)nts 
1 and 2; minor work, 72, 8. 

1873. $35,000 appropriated; comple- 
tion of masonry of 2 center pintle and 4 
front pintle 15-inch gun platforms, with 
their breast-height walls; small magazines 
on front 1; masonry, earth slopes, and 
hoisting sand for east bastion; work on 
earth slopes, and excavation for sand par- 
apet of east bastion and curtain of front 
1, 78, 8. 

1 8 74. New barbette battery finished 
ready for armament; completion of new 
sand parapet, traverse magazines, parade 
on fronts 1 and 2, 2 traverse magazines on 
front 3, excavation for sand parapet, and 
minor work in east exterior battery, 74, 9. 

1875. Modifications of the battery of 
the enciente nearly completed; 1 15-inch 
^n platform in east exterior battery fin- 
ishea; work on 2 others^ with their breast- 
height walls, and new parapet in front of 
battery, 75, 9. 

1 8 76. Completion of proposed modi- 
fications of baroette battery of the en- 
ciente, of 5 platforms, ready for armament, 
in east exterior battery, and minor work, 
76, 10. 

1877. Care and preservation, 77, 7. 

1881-84. Repairs of slopes, drains, 
and buildings, etc., 81, 22; 82, 17; 88, 
13; 84, 19. 

1885. Gun platforms put in service- 
able condition, and repairs of buildings, 
wharves, etc., 85, 12. 

1886. Doors hung; ironwork on 15- 
inch platforms painteid; extra traverse 
irons placed on 10-inch gun platforms to 
adapt them to the 8-inch converted rifles, 
86, 13. 

1898. Castle Island turned over to 
the city of Boston for park purposes, act 
of May 1, 1890. Public excluded from 
fort and batteries. 98, 601. 

1899. All explosives removed from 
the island and all torpedo material stored. 
The island again opened to the public. 
99, 711. 
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Provincetovm Harbor — Permanent Forts, 

1S66. Defenses of this part of the 
coast to be considered by board of offi- 
cers. Balance in Treasury, $150,000. 
66, 6. 

1 §6 7- 70. Work awaiting the prepa- 
ration of plans, 67, 6; 68, 10; 69, 10; 
70, 15. 

Long Island Head Battery, 

1869-70* Possession of this site, for 
defense of Broad Sound and the main 
ship channel, acquired by act of March 
28, 1867. Project for barbette earthen 
battery for heavy guns, estimated cost, 
$175,000. 69, 9; 70, 15. 

1871. $37,500 appropriated. Work 
begun. Necessary buildings for em- 
ployees built. 71, 10. 

I §73. Work on wharf, excavation 
for the eastern mortar battery and para- 
dos in rear, concrete masonry of these 
positions, and drainage, 72, 7. 

1§73. Completion of drain of east- 
em part of the battery, two large maga- 
zine cells and their connected parados 
arches, foundation of east salient gun 
platform and its breast-height wall, and 
excavation for the magazine and parados 
north of it; minor work. 73, 7. 

1§74. $40,000 appropriated. Com- 
pletion of center-pmtle, 15-inch gun 
platform at east salient of the battery, 
and masonry of adjacent magazine and 
parados. 74, 9. 

I §75. $30,000 appropriated. Work 
on embankment for traverse magazines 
and parados; completion of 6 15-inch gun 
platforms with their breast-height w^ls, 
minor work. 75, 8. 

1 8 76. Completion of 4 15-inch f ront- 

Eintle gun platforms with their breast- 
eight walls, ready for armament. VV ork 
on parados. 76, 9. 

1877. Repairing drains, and grad- 
ing terrepleins of two upper batteries to 
allow guns to be reversed. 77, 7, 

189 1. Repairs made to buildings, 
gun carriages, etc. 81, 21. 

1§§3. Repairs to earth slopes and 
traverse magazines, buildings, etc. 82, 
16. 

1895. Gun platforms put in service- 
able order; minor repairs to buildings, 
fences, drains, and slopes. 86, 11. 

1996. Doors hung; repair of slopes, 
etc.; painting iron work of gun plat- 
forms. 86, 12. 

1997. Estimates by Board of Engi- 
neers for gun and mortar batteries. 87, 
11. 

Fort Sewell (Marblehead). 

1994. Fort built 1863-65. History 
and description, 84, 17. 



Fort Andrew {PlymouthHarbor), 

1994. Fort built 1863-65. Historj' 
and description. Site purchased 1870. 
84, 19. 

Fort Standish {PlymovihHarbor). 

1994. Fort built 1862-65. Descrip- 
tion. Site purchased in 1870. 84, 19. 

Fort Winihrop and batteries {Goi^erfwrs 

Island) , 

1994. Existing work, consisting of a 
central caseniated keep, and exterior 
earthen batteries begun in 1844. 80, 23. 

1966. Three bomb-proof south bat- 
tery magazines completed, and slopes of 
eaat part of battery sodded, earthwork 
repaired, and bomb-proof traverse next 
west of the stone redoubt sodded; work 
on stone walls, entrance to second trav- 
erse magazine west of stone redoubt, 
south battery; repairing quarters, and 
minor work. 66, 6. 

1967. Earth covering and sodding 
of the west magazine, south battery, com- 
pleted; parapet of south, east, and north- 
west batteries repaired and sodded; bluff 
below south battery graded and seeded; 
northeast and northwest bastions of the 
earthwork to surround the tower begun; 
tunnel covered way to south battery ex- 
cavated; and concrete foundation of its 
walls laid. 67, 6. 

1969. Work on long covered way 
between the tower ditch and south bat- 
tery; raising embankment of the bastions 
around the tower; repairing embank- 
ments of bomb-proof traverses; minor 
work. 68, 10. 

1969. Covered way completed, and 
bomb-proof traverse, opposite, built; 
earthen counterscarp slopes around tower 
finished; embankment repaired; minor 
work. Plans modified. 69, 10. 

1970. Estimated cost of modifica- 
tion $130,000. Earth counterscarp slopes 
completed; west half of exterior earth- 
work of tower completed; communica- 
tion between ditch of the tower and 
south battery completed; minor work. 

70, 15. 

1971. $45,500 appropriated. Modi- 
fication work begun; concrete masonry, 
east battery, constructed; drainage and 
minor work; three traverse magazines, 
south battery improved and enlarged; 
parade reaspnalt^; and minor work. 

71, 10. 

1973. $64,000 appropriated; work 
on traverse magazine, platforms, breast- 
height wall, and sand parapet, east bat- 
tery; breast-height w^all for 4 gun posi- 
tions, south battery, built; western 
magazines and shell room, and pit for 
mortar beds, completed. 72, 7. 
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1873* $50,000 appropriated; com- 
pletion of new platforms de8ig:ned for 
ordnance carriaees in east battery, and 
front-pintle plauorms of south battery; 
work on breast-height wall platform, 
traverse magazine, and new parapet of 
south battery ; mortar battery completed ; 
and minor work. 73, 7. 

1 8 74* Platform for forty-four 1 5-inch 
goJOB completed; sand parapet of east 
battery finished, and work on excavation 
for sand parapet of south battery; two 
new traverse magazines finished, work on 
a third. 74, 9. 

1875. Completion of masonry of 
breast-height walls, platforms of two 15- 
inch guns, necessary iron work of four 
others; work on breast-height walls for 
four gun positions. Battery, except new 
sand parapet, completed. 75, 9. 

1876. Completion of east and 
south batteries (comprising forty-three 
15-inch gun platforms) excepting about 
one-half of new sand parapet of south 
battery. 76, 10. 

1877* Repair of slopes and drains. 
77, 7. 

1 88 !• Repairs of earth elopes, drains, 
and buildings; and painting iron work. 
81, 21. 

1883-84. History, and condition. 
Repairs of slopes, ete' 82, 17; 83, 12; 
84, 18. 

1885, Gun platforms put in service- 
able condition; repair of slopes, parade 
of the tower, and buildings. 86, 12. 

1886* Doors hung; painting iron 
work of gun platforms; extra traverse 
irons placed on 10-inch gun platforms to 
adapt them to the new carriage for 8- 
incn converted rifles; drain of the tower 
cleaned and extended. 86, 13. 

Emplacement for g-inch guns, disappearing 

carriages. 

1891. One emplacement under con- 
struction, 91, 7. 

189d* Old masonry demolished, 92, 
5. 

Site 4- — Mortar battery for sixteen r2-iftch 

mortars. 

1891. -Work begun June, 1891,91,7. 

189a. $121,039.27 allotted, 1891; ex- 
cavation completed; 9,000 c. y. embank- 
ment built; 6,700 c. y. concrete placed, 
92,5. 

1893. $10,000 allotted, masonry and 
earth embankment nearly completed, 98, 
6. 

1894. Embankments and sodding 
completed, 94, 7. 

1895. Eight mortars mounted, work 
on four platforms, 95, 7. 

1896. $2,786.50 allotted. All plat- 
forms finished, mortars mounted, and bat- 



tery nearly finished. Tamed over to 
artillery. 96, 12, 470. 

1 897. Battery completed, 97, 602. 

1898. $275 allotted for repairs of 
electric plant, 98, 595. 

1899. $6,000 allotted for repairing 
slopes, electric plant, and for construction 
of power house, etc., 99, 713. 

1900. $375 allotted for hangmg doors, 
1900, 781. 

Site 1. — Emplacement for Jive lO-inch guns 
on disappearing carriages. 

189a. $156,194.05 allotted 1890-91. 
Work on c(mcrete masonry. 92, 5. 

1893. Work on three emplacements, 
4,000 c. y. concrete placed, 98, 5. 

1 894. Construction materials collect- 
ed for two emplacements, some masonry 
built, 94. 7. 

1895. Three emplacements ready for 
guns, 95, 6. 

1896. $53, 138. 16 allotted. Guns not 
yet received; some concrete work. 96, 
470. 

1897. Two 10-inch carriages assem- 
bled; work on another one, 97, 601. 

1898. New project. One carriage 
afisembled and three 10-inch guns mount- 
ed ; some concrete work. $74,000 allotted. 
Work begun on two other emplacements. 

98, 593. 

1899. $46,800 allotted. Three em- 
placements practically completed except 
minor work; work on two other emplace- 
ments nearly completed; the two guns 
and carriages received but not mounted. 

99, 709, 720. 

1900. Guns and carriages mounted, 
completing the emplacements in all re- 
ppectiJ, 1900, 774. 

Site £. — Emplacements for fire ] 0-inch guns 
on disappearing carriages. 

1893. $58,000 allotted. Work begun 
December, 1892, 2,5(X) c. y. earth exca- 
vated and placed in embankment of one 
emplacement. 98, 6. 

1894. Masonry of one emplacement 
well advanced; materials collected and 
stored, 94, 7. 

1895. One emplacement ready for 
gun, 96, 6. 

1896. $21,674.75 allotted. Emplace- 
ment completed. 96, 470. 

1897. $197,200 allotted. New proj- 
' ect; completion of emplacements 1, 2, 

and 3; excavation of emplacement num- 
ber 4 nearly ready for concreting; work 
on excavation 5; four platforms ready for 
carriages and guns. 97, 601. 

1898. Work on excavation, parapet 
walls, ammunition service, electnc-light 
plant; five guns and carriages mounted; 
battery nearly completed; $4,000 allotted 
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for oommanden' stationB, and foanda- 
tions in place, 98, 594. 

1899. Battery, except minor work, 
completed, 99, 712. 

1 900. Battery completed, 1900, 778. 

Site i. — Two emplacements for -^.7i?-inc/i R, 

R guns. 

189§« $9,000 allotted. Work begun, 
excayations nearly completed; platforms 
ready for guns. 98, 593. 

1899. Guns mounted, electric light 
installed, stairs built; minor work. Em- 

Slacements completed by July 1, 1899. 
9, 720. 

Site S, — Two emplacements for^.7iS'inck R. 

F. guns. 

1898. $14,740 allotted. Work be- 
gun, guns mounted, excayations finished, 
and concrete work in progress. 98, 594. 

1899. Guns mounted and battery, 
excepting minor details, completed, 99, 
722. 

SUe4' — Three emplacements for IS-inchrifles^ 
disappearing carriages. 

1998. $151,680 allotted. Work be- 
gun April, 1898; platforms ready for 
mounting guns; excayation completed, 
magazine work in progress. 98, 595. 

1899. $36,000 allotted. Battery 
practically completed; three carriages on 
hand. 99, 713, 721. 

1900. $23,800 allott^d. Battery com- 
pleted; guns mounted. 1900, 779, 780. 

Site 6, — Two emplacements for US-inch rifles^ 
nondisappearing carriages. 

1898. $4,800 allotted for communi- 
cation for range-finding seryice. $80,000 
allotted. Suryey of site; excayation be- 
gun. 98, 596. 

1899. $27,000 allotted. Battery com- 
pleted in all essential details. Part of one 
carriage receiyed. 99, 722. 

1900. $6,960.30 allotted. Work on 
slopes, installation of electric lighting 
plant, permanent water supply, and 
minor work. 1900, 782. 

SUe 1. — Two emplacements for IS-inchguns 
on disappearing carriages. 

1899. $123,000 allotted. Concrete 
work begun. 99, 710. 

1900. $15,760 allotted. Emplace- 
ments completed excepting some work 
on platforms and mounting guns. 1900, 
774. 

Site 1. — Three emplacements for IS-pounder 
R. F, battery. 

1899. $9,300 allotted. Site laid out 
ready for excayation. 99, 711. 

1900. $3,450 allotted. Battel^ com- 
pleted in all respects, electric lighting 



system installed and guns mounted; work 
turned oyer to the garrison. 1900, 775. 

Site 7. — Three emplacements for 6-inch R. F. 
guns on disappearing carriages. 

1899. $65,000 allotted. Preparation 
of plans for wharf and general construc- 
tion plant in progress. 99, 715. 

1900* Excavation, and about one- 
half of concrete work completed. Two 
carriages received. 1900, 784. 

Site 6. — Two 6-inch R. F. guns on pUlar 

mounts, 

• 1899. $11,500 allotted. Excayation 
begun and concrete carried up to the ceil- 
ing level. 99, 715. 

1900. $2,550 allotted. Battery com- 
pleted, excepting setting hand rails. 
Carriages mounted. 1900, 783. 

Site^. — Two emplacements for 15-pounder 

R. F. guns. 

1900. $13,200 allotted. Work com- 
pleted, exceptin^r sodding slopes and pro- 
viding ammunition lifts; no carriages or 
guns receiyed. 1900, 779. 

Site 5. — Two emplacements for 6-dnch R. F. 
guns, pedestal mounts. 

1900. $20,000 allotted. Battery 
completed ready for armament; neither 
guns nor carriages received. 1900, 782. 

SUe 7. — Emplacements for two 16-pounder 

R. F. guns. 

1900. $12,000. allotted. Plans pre- 
pared and survey of site made. 1900, 
784. 

nilscel laneonf* 

Underground conduit system: 

1900. Site i.— $9,250 allotted; de- 
scription of system. 3,000 f. of conduit 
laid. 1900, 776. 

Site j?.— $3,000allotted; work completed 
1900, 779. 

Central electric lighting plant: 

1900. <S^ i.--$10,000 allotted. De- 
scription of plant, installation of which 
was completed. 1900, 777. 

Site ;?.— $6,300 allotted; work com- 
pleted. Description of plant 1900,779. 

Moving and mounting guns and carriages: 

1900. SiU i.— $1,100 allotted, two 
10-inch guns and carriages moyed from 
wharf to their emplacements, to be 
mounted by the garrison, 1900, 777. 

SiU &.— $l,200allotted; two 12-inch car- 
riages mounted; no guns on hand, 1900, 
783. 

Supplies for coast defenses: 

1900. $1,000 allotted for purchase of 
electricalsupplies;nonepurchaised, 1900, 
791. 
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PretervatloB and repair of for- 

tlllcatioBs. 

1S99. $800 aUotted for repur of 
lO-inch and 12-inch empLioeinentB and 
1200 allotted for relaying fiamng, $175 
allotted for repairing bridge oTola works, 
and $2,200 for repair of wnari. 99, 717, 
718. 

11KN>« $675 allotted for general re- 
pair of batteries and their power plant; 
$300 allotted for general repairs of plant; 
$4,250 allotted to prevent dampness in 
mamirine at Site 2; $210 allotted for de- 
molition and removal of old buildings 
oocupyinggroond required for other pur- 
poses; $fi3o allotted for care and repair of 
plant; $300 allotted for repairs at Site 4; 
$1,000 allotted for repair and care of Site 
5; $1,860 allotted for general care and re- 
pair at Site 6; $250 allotted for repairs at 
Site 7. 1900, 786-80. 

Range and potttlon finders. 

11KN>. $4,605 allotted; commander's 
station completed; $8,400 allotted for two 
additional range-finder stations, Site 1, 
1900, 776; $1,385 allotted for command- 
er's station at SUe 2. completed, 1900, 
778. iSittf^.— $6,400 allotted; work bc^gun. 
1900, 780. 

Slte«. 

Gravers CJf^: 

50 acres acqoired in 1891, 92, 9. 

8 small lots acquired by purchase, 93, 10. 

Total area acquired, 503 acres for 
$263,597.79, 94, 13. 

Battery for 8 It'inch mortars: 

$284,378.85 allotted to purchase sites, 
97,603. 

Pcddochs IriamcU 

$33,130 allotted for purchase of 33.13 
acres, 98, 599. 

Deer Island: 
23.34 acres transferred by Boston to the 



U. S. ; more land wanted by U. S. City 
did not feel justified in transferring any 
more land at the time. 98, 600; 99, 719. 

NanUuket Head: 

$251,248.85 allotted. About 40 acres 
acquired by purchase. 98, 600. 

NaharU: 

Report, as to desirable land, to be sub- 
mitted later, 98. 600; 99, 719. 

Description ot land acquired, 99, 718; 
1900, 789. 

$1,000 allotted for survey, 1900, 791. 

Submarine mines. 

tll91* Two mining casemates com- 
pleted 91 7. 

1S93. $27,000 allotted. Work begun, 
third casemate. 98, 6. 

1§94« Masonry and entrance gallery 
completed; work on cable gallery and 
sand embankment, 94, 7. 

1895* Masonry casemate and gallery 
of third casemate finished and sand cover 
nearly completed, 96, 7. 

1897. $4,300 allotted. Workoncable 
tank. 97, 602. 

1898. Cable tank nearlv completed; 
$1,035 allotted for removal of toipedo 
material to place of operation; $25,000 
allotted for purchase of sudditional torpedo 
material; $68,700 allotted for planting 
mines. Description of mines, material, 
and the ^lantine. 98,597. $800 allotted 
for cleaning ana painting mine cases, 98, 
601. 

1899. $7, 400 allotted for construction 
of 2 casemates; one begun; $76,847.18 
allotted for planting and removing mines, 
and purchasing and cleaning torpedo 
material, 99, 716, 723. 

1900. $2,000 allotted for mining case- 
mates; $850allotted and a second casemate 
built; $1,600 allotted. Torpedo material 
cleaned and stored. 1900, 785, 787. 



BRII>OEPORT (Temporary Defenses at). (See Eastern Entrance of 

Long Idand Sound and Coast of Connectiait. ) 

BRUBf81¥ICK, OA. (Temporary Defense). (See Georgia and Cumber- 
land Sound.) 

BUFFALO, BT. Y. (See Lake Parts, ) 



Enfflneers. 

Chisf 09 Engineers. Beports, 66, 3; 
67, 3; 68, 6. 

Enoineebs in Chabob: 
Maj. J. A. Taidy, 186»-67. 
Col. T. J. Oram, 1868. 
Citpt F. Harwood, 1868. 



1866. Additional works for defense 
to be considered by Board of officers, 
66,3. 

1867. Operations awaiting result of 
experiments and the deliberations of the 
Board of Engineers upon the application 
of new material to purposes oi defense, 
67,3. 
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CANWf. ( See Columhia River. ) 

CAPE DISAPPOIBTTllEEBrT, 1¥ASH. (See ColumHa River, Greg, arid WaOi, ) 

CAPE FEAR RIVER. (See Nwih Carolma.) 

CARROLL. (See Baltimore, Md. ) 

CASTLE ISLANO. (See BosUm Jlarlxn-, Mass,) 

CASTLE PUVCKIVEY, SHIJTES FOLLY ISLAltfD. (See South 

Carolinaf Coast of.) 

CASTLE UriLLIAR. (See New York Harbor.) 

CASWELL. (See North Carolina. } 

CLARKS POINT (FORT). {See Southeast Coast of Massachusetts.) 

CLINCH. (See Georgia. ) 
COLIIIHRIA RIVER, OREO. AND WASH. 



Contracts. 

1897. Portland cement, 3,000 bbls., 
at 12.18 per bbl.; broken stone, 65 cents 
per c. y. Wharf, $9,302. 97, 762. 

Electrlc-llglit stations. 

1898. Site No. i— 683 c. y. concrete 
placed for foundations; wiring finished 
and station completed; description of 
plant, 98, 798. 

iSite iVb. ;?— 1,986 c. y. earth and 380 c. y. 
rock excavated for foundations; 400 c. y. 
concrete placed; building nearly com- 
pleted, 98, 801. 

1899. Site No. ;?— Floors of the two 
rooms finished, work completed July 16, 
1898, and turned over to the commanding 
officer 99 997. 

1 900. 'SiU No. ;^— Plant installed and 
in operation for direct lighting of the 
three 8-inch emplacements; storage bat- 
tery received, ready for installation, 1 900, 
1022. 

Engineering features. 

Concrete mixing, cost of, 99, 1001. 

Concrete parapets, top surface of, finish- 
ing of, 1900, 1025. 

Condensation, controlling, method of, 
1900, 1023. 

Communication, system of, description, 
99, 1003. 

Cracks, to prevent, old railroad iron laid 
La concrete, 99, 995, 1002. 

Cracks, concrete, linseed-oil filling, 99, 
1003; remir of, 1900, 1023. 

Granolithic finish, cost of, 99, 1001. 

Materials, cost of, 97, 758,761 ; 99, 1000. 

Plant, construction, description of, 97, 
756; 99, 1000. 

Plant, concrete, description of, 97, 757. 



Plant, electric, d^cription of, 98, 798; 
99, 997; 1900, 1022. 

Sand for embankment, method of plac- 
ing, 99, 1002. 

Ventilating, svstem of, description, 
1900, 1023. 

Engineers. 

Chief op Engikebrs. Reports, 66, 18 
68, 20; 69, 19; 70, 28; 71, 25; 72, 24 
78, 25; 74, 29; 75, 29; 76, 29; 77, 24 
78, 27; 79, 32; 80, 54; 81, 55; 82, 54 
83, 50; 84, 55; 86, 48; 86, 47; 96, 20 
97, 21, 756; 98, 30, 797; 99, 36, 993 
1900, 33, 1018. 

Board of Engineers: 

1 § §3. Constituted to consider and re- 
port upon the construction of fortifications, 
and what number, if any, could be dis- 
pensed with,82, 428. 

Engineers in Charge: 
Col. R. E. De Russey, 1866. 
Maj. G. H. Elliott, 186(>-69. 
Maj. G. H. Mendell, 1870-71. 
Mai. H. M. Robert, 1871-74. 
Maj. N. Michler, 1874-76. 
Mai. J. M. Wilson, 1876-78. 
Ma]. G. L. Gillespie, 1880-82. 
Capt C, F, Powell, 1882-86. 
Maj. J. C. Post, 1896. 
Capt. H. Taylor, 1896. 
Maj. W. L. Fisk, 1896-99. 
Capt. W. C. Langfitt, 1900. 
Capt. W. W. Harts, 1900. 

Assistant Engineers: 
Capt. C. W. Raymond, 1870. 
Capt. H. Taylor, 1896. 
Capt. A. F. Flagler, 1896-98. 
Lt. W. D. Connor, 1898. 
Lt. A. A. Fries, 1899-1900. 
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ForU and lMiUerlet.a~Opera- 
tlon§« 

Fort Stevens, Oreg. (south side of river). 

1869. Scarp revetment removed and 
exterior slope of parapet extended to 
bottom of ditch; covered way with para- 
pet built along the counterscarp; minor 
repairs, 69, 19. 

1 8 70* 300 f . of facing of counterscarp 
relaid; slopes resodded, 70, 28. 

1871. Picket fence erected, 71, 26. 

1875. Poetem of work repaired, 75, 
28. 

1 8 76. New platform built for 15-inch 
gun, revetment in front renewed; revet- 
ment also renewed in front of one 10-inch 
and three 8-inch guns and the earthwork 
adjacent graded and sodded, 76, 29. 

1877. Revetment of interior slopes 
renewed, old traverses renewed, and 
minor work; sea wall protection built, 
77, 24. 

1878. Shore protection built; minor 
repairs to gun platform and bridges, 78, 
28. 

1879. Drain to moat put in order, 
revetment of sally-port strengthened; the 
old lining of the passage l^iding to the 
magazine chamber strengthened, and a 
substantial interior waterproof lining 
added, 79, 33. 

1 880. Earth covering removed from 
sally-port; wooden drain to moat replaced 
by an 8-inch tile drain; minor work, 
80,54. 

1881. Sally-port wholly rebuilt^ 
revetment of traverses on both sides of 
15-inch gun rebuilt and earth sodded 
minor work, 81, 55. 

1883. Repair of drains and moat, 
powder house ouilt, work on breast-high 
plank walls, and shore protection, 88, So. 

1884. Marsh sod revetment of in- 
terior slope repaired; 4 shot platforms 
and 5 gun platforms built; work on maga- 
zine, 84, 55. 

1885. Repair of magazine completed, 
85, 48. 

1 8 86. 7 gun platforms rebuilt ; minor 
work and repairs, 86, 48. 

Cape Disappointment, Wash. 

1870. Powder house, concrete foun- 
dation built, 70, 28. 

a List of works as arranged under this head- 
Fort Stevens, Oreg. (south side of river). 
Cape Disappointment, Wash. 
Fort Canby, Wash, (north side of Chinook River). 
10-inch gun battery, six emplacements. 
Two emplacements for 8-inch rifles. 
Emplacements for eight 12-inch mortars. 

Emplacement for one 8-inch rifle, experimental disappearing carriage, model 1894. 
Site No. 1.— Two emplncements for 15-poiinder R. F. guns. 
Site No. l.^Two emplacements for 6-inch R. F. guns. 

Site No. 1.— Two emplacements for 6-inch rifles, disappearing carriage, model 1898. 
Site No. 2. — Emplacements for 15-pounder R. F.guns. 

Site No. 2.— Emplacements for 6-inch rifles, disappearing carriages, model 1898. 
Site No. 1.— One emplacement for 15-pounaer R. F. gun. 
Site No. 2.-One emplacement for 15-pounder R. F. gun. 



1879* Painting powder house with 
fireproof paint, 72, 24. 

Fori Canby, Wash, (north side of Chinook 

Rirer) . 

1§75. Two new gun platforms built, 
76, 28. 

1§76* Magazines of west battery 
built, 10-inch gun platforms in east "battery 
rebuilt, and new revetment placed in 
front, 76, 29. 

1§78. Main magazine painted, 78, 27. 

1§§0. Revetment of interior slopes 
of center battery and part of revetment 
of right battery removed; platforms and 
revetment of 15-inch gun battery rebuilt; 
new roof built on powder magazine; 
minor work, 80, 54. 

1 § § 1 • Powder magazine painted, 8 1 , 
55. 

1 § § 3. Ram part of center battery ex- 
tended on the left and a platform pla(^ 
for a 12-inch rifle received; repairs of 
breast-high plank walls; minor repairs, 
82, 55. 

1§84. Service magazine and 3 gun 
platforms at center battery rebuilt; minor 
repairs made, 84, 55. 

18§5. Repair of service magazine 
and 2 gun platforms at the left of the bat- 
tery; minor repairs in center battery and 
to the power house, 85, 48. 

1§§6« 5 gun platforms built at the 
right battery, and shot beds at 3 batteries, 
86, 48. 

lO-inch gun battery, 6 emplacements. 

1§97. Work begun Sept., 1896, for 4 
emplacements; steam shovel, capacity !( 
c. y., bought; excavation and concrete 
work completed; 90,140 c. y. excavated 
and placed in parapet fill, completing it 
and parados; 3 guns and carria^s re- 
ceived and mounted. Description of 
plant; itemized cost of construction ma- 
terials, 97, 756. 

1S9S. The other carriage and gun 
received and mounted; rear stairways 
built for the emplacements; hand rails 
put around the loading platforms; para- 
pets, parados, and rear fills completed 
and sodded; 107,530 c. y. sand placed; 
13,208 c. y. concrete placed in the 4 em- 
placements; 1,105 c. y. of this large rock 
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in pieoee; drainage system completed. 
The 4 emplacements completed, except 
the steel cover for the observation sUi- 
tion, with ammunition carriers, crane, 
etc., turned over to the commanding offi- 
cer, Fort Canby, Mar. 16. 98, 797. 

1§99. 125,000 allotted. Work be- 
gun, 1898, for two additional emplace- 
ments; 9,994 c. y. concrete placed; 25 1. 
old rails embedded in the concrete; 2 
courses laid every 12 f . longitudinally and 
every 14 f. transversely to tie together 
the concrete mass to prevent cracks; 
41,267 c. y. sand excavated and placed for 
X)ajapet fill; machinery installed; em- 
placements practically completed, 99, 
994. 

1900* Connection made in rear of 
traverses between guns of emplacements 
1-4 to allow ammunition to be taken from 
one platform to the next Necessary 
changes made in platforms for floor plat^ 
of 18 in. instead of 12 in. One 10-ineh 
disappearing carriage and two 10-inch 
guns received; the base ring set in em- 
placement No. 5 and the carriage and 
gun mounted by the artillery troops. 
The 2 A. R. F. emplacements, 5 and 6, 
turned over to the commanding officer 
June 28, 1900. 1900, 1019. 

Two emplacements for eight^nch rifles. 

1§97. Work bmm in 1896. Wharf 
nearly a mile long; built under contract 
for $10,867.64; 10,905 c. y. excavated for 
foundations and necessary buildings; 
plant erected. Description of work of 
building wharf; itenuzed cost of con- 
struction materials. 97, 759. 

1§9§. Concrete work begun July 7. 
4,500 c. y. placed, and 15,860 c. y. earth 
excavated, including some excavation in 
front of the emplacements to secure the 
desired field of fire; 9,900 c. y. earth de- 
posited as fill in the parapets; drainage 
system completed; 2 guns and carriages 
received and mounted, and apron plaoEKl 
after full settlement of parapet fill. 98, 
800. 

1899* Emplacements wired; lamps 
and switches put in. Several rooms and 
passages leak slightly because of cracks in 
parapet. 99, 997. 

Emplacements for eight l^-inch mortars, 

189§. Work begun in August. 6,173 
c. y. concrete and 39,740 c. y. sand filling 
placed; drainace system completed j 7 car- 
riages received and mountea; winng for 
electric lights completed, and a storage 
Imtterv of 52 cells, with switchboard, in- 
stalled. Battery nearly completed. 98, 
798. 

1899. The other mortar carriage re- 
ceived and mounted. Granolithic nnish 
placed on the pits, and the completed 



battery tamed over to the artillery on 
Jan. 17, 1899. Cracks appearing in the 
apron of each mortar pit, causing slight 
leaks in the shell rooms. 99, 996. 

1900. Eight mortars mounted bv the 
artillery in July. $2,000 allotted for a 
new drainage system; work completed. 
1900, 1020. 

Emplacement for one S-inch rifle, experir 
mJntal disappearing carriage, midk im. 

1898* Work begun in August. 5,615 
c y. excavated and 2,805 c. y. concrete 
placed, of which amount 17 per cent was 
large stone. Drainage system completed. 
98.800. 

i899. Emplacement wired. Some 
trouble experienced from dampness and 
small leaks. 99, 997. 

Sile No, 1, — Two emplacements for 16- 
pounder R, ^K^ns. 

1899. $12,000 aUotted. Some con- 
struction materials received. 99, 997. 

1900* Work completed, including 
the wiiinff for electric light 756 c. y. 
concrete placed and 3,384 c. y. sand placed 
in parapet. Fence built around battery. 
No armament received. Emplacements 
were turned over to the commanding 
officer June 28, 1900. 1900, 1020. 

SUe No. 1, — Two emplacements for S-inck 

R, F, guns, 

1899. Plans submitted, action de- 
ferred, kind of mount not definitely 
determined. 99, 998. 

1900. $15,000 allotted. No money 
to be expended till receipt of further in- 
structions. Details of mount not per- 
fected. 1900, 1024. 

SUe No, 1. — Two emplacements for e-ineh 
rifles, disappearing carriage, model, 1898, 

1899. $59,000 allotted. Construc- 
tion materials received. 99, 998. 

1900. Work begun, 4,342 c. y. con- 
crete placed and 12,036 c. y. sand used for 
parapet fill. Drainage system installed; 
fence built around battery; cariages re- 
ceived and base rings sel^ carriages 
mounted by the artillery. Changes miMie 
in the system of electric lighting; •rear- 
rangement of the storage battery. $1,500 
allotted for a water supply system, work 
began. Emplacements turned over to the 
commanding officer on June 28, 1900. 
1900, 1020. 

SUe No, g* — Two emplaoements for 16- 
pounder R, F, guns, 

1899. Revised plans approved. 
$10,610 allotted. Sand for concrete re- 
ceived. 99, 998. 

1900. Work beeun in August, 1899. 
7,755 c. y. excavated and 723 c. y. con- 
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Crete placed. A macadam roadway bailt 
to connect with the 6-mch emplacement. ' 
Battery to be lighted 6x)m tne electric- 
light plant in the 6-inch battery. No 
armament received. Emplacements 
tomed over to the oommancung officer 
on Jane 28, 1900. 1900, 1023. 

Site No. a. — Two emplacemetUa for 64nch 
rifles, diMppearing carriages, model, 
1898, 

1S99. Bevised plans approved. 
$57,600 allotted. Work began clearing 
site of the battery. 00, 998. 

1900. Work began, excavation com- 
pleted, 8,765 c. y. removed, 3,850 c. y. 
concrete placed, all drainage and water 
systems completed, all machinery in- 
stalled, macaaam roadway bnilt connect- 
ing with the 15-poander battery. Two 
carriages received and unloaded, then 
turned over to the artillery for mount- 
ing; work completed. Battery is de- 
signed to accommodate duplicate oil 
engine and dynamo, electric light and 
power plant, doing away with ailoutfiide 
wiring and the storage battery; contract 
made for this plant. Emplacements 
tamed over to the commanding officer 
on June 28, 1900. 1000, 1022. 

iSfcte No. 1. — One empUicement for 15- 
pounder R. F, gun. 

1900. $5,460 allotted. Material ad- 
vertised for. 1900, 1024. 

Site No. fS. — One emplacement for 15- 
pounder R. P. gun. ' 

1900. $4,840 allotted. Materials 
advertised for. 1900, 1024. 

Prefterratloii and repair of for- 

illlcaUoiis. 

1S98. Two 10-inch S. B. guns dis- 
mounted and a new platform for a 
15-inch front-pintle platform built on 
their site. Carriage received and mounted 
and the 15-inch S. B. gun moved from the 
old center-pintle platform and mounted 
on new carriage. The old jetty, shore, 
and wharf trestle repaired, 10,767 c. y. 
sand filling placed in the trestles; founda- 
tion of the water-supplv tank renewed, 
new windmill tower built and a new well 
driven, 98, 800. Wharf and plant re- 
paired, 98, 801. 

South side of river: $2,000 allotted, 
quarters and buildings repaired and a 
wooden platform for 15-inch Rodman S. 
B. c;un built. 

North side of river: $150 allotted for 
repcurs to powder magazine; a new tin 
roof placed, 98, 803. 

1999. $1,775 allotted. Old fort re- 
paired, electric plants operated and cared 
for, storage batteries regularly charged. 



new quarters built for accommodation of 
180 men, and general repair of construc- 
tion plant. 99, 996, 999. 

1 900. $2,550 allotted. Cracks in the 
pits, aprons of the mortar batterv and 
8-inch battery partly repaired; method of 
work. $1,410 allotted for care of electric- 
light plant and storage batteries. 1900, 
1023. 

Range and position findem. 

1S99. An 8-inch cast-iron pipe set in 
the concrete for a type B range finder, 
platform with pipe railing^ built around 
it for convenience in workmg the instru- 
ment, 99, 995. 

1900. $2,729 allotted for a battery 
commander's station, type A, for the 10- 
inch battery; station completed in May; 
given extra protection of concrete because 
of its exposed position. $1,666 allotted 
for a battery commander's station, type 
A, for the 8-mch battery; work completed 
in May, 1900, 1021. $225 allotted for 
mountmg bases for type B, range and 
position finders, at two sites. One mount- 
mg was installed at the first site with a 
wooden stairway leading to it, and another 
mounted at the second site. 1900, 1022. 

Sea i¥alls and embankments. 

Fort Stevens. 

1,000 1. f. stone and brush revetment 
built to protect sea wall, 77, 24. New 
revetment of brush and stone and several 
small wing dams built along the shore of 
Point Adams. 78, 28. 

Submarine mines. 

1S97. $7,500 allotted. Work begun 
in April on a mining casemate. Railroad 
trestle 1,200 f. long built for transporting 
materials to site of work, 1,267 c. y. exca- 
vated, and 489c. y. concrete placed, nearly 
completing the work. 97^ 759. $6,000 
allotted for a second minmg casemate, 
construction materials received. 1900, 
762. 

1S9S. SUe No. 1. — Mining casemate 
completed, including 750 f. of gallery; 
12,263 c. y. sand for protection and 718 
c. y. concrete placed, 98, 798. $2,000 al- 
lotted for a cable tank; work begun in 
April and completed in May. Site No. S. — 
Mining casemate: 4,177 c. y. excavated, 
635 c. y. concrete placed, work nearly 
completed, 98, 801. $8,000 allotted for 
torpedo defense, materials received, and 
cables laid, but no mines planted. $1,000 
allotted for gun platforms; no money ex- 
pended. 98, 802. 

1S99. Site No. 1. — ^Mining casemate: 
$734 allotted for concrete culvert in place 
of the 12-inch cast-iron pipe, and for in- 
stalling a blower; work completed, 99, 
996. Second cable tank built, house 
built over it, the track for tibe overhead 
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traveler extended from the tank first 
built, 00, 996. $5,800 allotted for a tor- 
pedo store house, which was completed, 
00, 996. Site Ao. £. — Mining casemate: 
$1,885 allotted for altering casemate for 
the machinery required, work in prog- 
ress, 00, 997. All torpedo material 
cleaned and stored, 2 searchlight outfits 
received, one set up and operated. 00, 
999. 

1 900. Site No. 1 . — Inside of casemate 
and engine rooms painted white, and a 



blower provided, 1000, 1020. Torpedo 
storehouse: Steel roof trusses painted 
black and the ceilings and inside walls 
white; doors and windows were also 
painted, 1000, 1020. Siie No. j?.— Min- 
mg casemate: Oil, engine, and dynamo 
room completed and a small blower pro- 
vided, 1000, 1022. All torpedo mate- 
rial overhauled, cleaned, and stored. One 
drum of multiple cable found to have a 
defective core; new cable received. 1900, 
1024. 



COLUMBUS. (See New York Harbor. ) 

CONNECTICUT, COA§T OF. (See Long Island Sotind, etc. ) 

CONSTITUTION. (See Portsmouth Harbor, N. H.) 

COIV I§L.AND BATTERIES. (See Maiiie Coast.) 

CUIIIBERI.AND SOUND. (See Georgia and Chimberland Sound.) 

DARIEN, OA. (Temporary defenses). (See Georgia and Cumberland 

Sound. ) 

DELA^VFARE BREAKWATER (New fort near). (See Delaware River. ) 

DELAWARE RITER. 



Contracts. 

1595. Engines, boilers, generators, 
switchboard and testing apparatus of 
electric plant, $2,975; electric locomotive, 
$1,200; 2 electric derrick motors, $1,800; 
2 pile drivers, $812; 2 concrete mixers at 
$482; 1 naphtha launch, $1,950, 95, 508. 

1 596. 1 5, 000 bbls. Rosendale cement, 
85 cents; 10,000 c. y. small broken stone, 
$1.02; 3,000 tons lar;^ broken stone, 85 
cents; 4,000 c. y. sand, 45 cents, 96, 487. 

1 997. 25,000 c. y . small broken stone, 
$1.32; 9,000 tons large broken stone, 90 
cents; 18,000 c. y. sand, 29J cents; elec- 
tric plant, $5,089; 6 ammunition hoists, 
$4,335, 97, 636. 

1§99. 150,000 c. V. embankment 
sand, 23i cents; asphalt waterproofing, 
$1.26 per s. y., in place; 15,000 c. y. 
small broken stone, $1.23; 25,000 bbls. 
Rosendale cement, 71 cents; 75,000 c. y. 
building sand, 28 cents; 2,000 tons large 
broken stone, 85 cents; 1,300 bbls. Port- 
land cement, $2.15; 6,000 bbls. Rosendale 
cement, 80 cents; 1,250 bbls. Portland 
cement, $2.20, 98, 645, 650, 653. 

1 S99. 36, 000 bbls. Rosendale cement, 
68 cents; 24,000 c. y. small broken stone, 
98 cents; 5,000 tons large broken stone, 
73 cents; 9,000 c. y. washed sand, 28 
cents; 18,000 c. y. unwashed sand, 24 
cents; 163,659 lbs. steel beams, 1.4375 
cents; 4,000 bbls. Portland cement, $2.10; 
127 bbls. Portland cement, $2.50, 99, 
788, 789, 800. 

1900. 9,000 c. y. unwashed sand, 22 



cents; 1,700 c. y. small broken stone, 
$1.37; 1,000 bbls. Portland cement, $2.21; 
217 s. y. asphalt pavement, 1 inch thick, 
$1.44; 1,006 s. y. asphalt pavement, IJ 
inches thick, $1.62; 3 chain ammunition 
hoists for 12-inch guns, $1,080; 2 double 
chain ammunition hoists for 15-pounder 
guns, $984; 1,600c. y. small broken stone 
at $1.56, 1900, 847, 852, 857, 864. 

Enfflneerlng features. 

Air spaces in concrete side walls 97, 
631; 99, 786; 1900,849. 

Ammunition hoists, electric, 97, 631; 
99, 784 (drawing), 795 (drawing) ; 1900, 
853, 857. 

Asphalt pavement, 1900, 849, 852. 

Ceiling, construction of, 99, 786, 798; 
1900, 843, 859. 

Concrete, cost of, 97, 634; 98, 640, 642, 
647, 652; 99, 792, 796, 799; 1900, ^54. 

Concrete of superior slope, 97, 630; 
98, 651; 99, 798; 1900, 848, 854. 

Concrete mixing plant, 97, 629; 99, 
792 (drawing). 

Materials, cost of, and of handling, 97, 
633; 98, 640, 646, 652; 99, 792, 799; 
1900, 853. 

Cranes, ammunition, 1900, 850 (draw- 
ing). 

Dampness in magazines corrected, 
1900, 843, 859. 

Doors, steel and brass, 99, 791 (draw- 
ing). 

Earth and sand filling, cost of, 97» 
634; 98, 640, 642, 647; 99, 792, 796, 71»9: 
1900, 854. 
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Electric plant, light and power, 00, 
795 (drawing); 1000, 850. 

Electric plant used in oonstmction 
work, unloading and transporting ma- 
terials, 06, 485. 

Employees, distribution in gangs on 
work, 07, 632. 

Excavation, cost of, 07, 634; 08, 640, 
647; 00, 796, 799; 1000, 855. 

Expanded metal, 00, 787; 1000, 843, 
859. 

Latrines, 00, 798. 

Mounting mortars, cost of, 08, 645. 

Mounting 12-inch barbette guns and 
carriages, 1000, 861. 

Mounting 12-inch disappearing guns 
and carriages, 08, 638. 

Piles in place, cost of 1000, 854. 

Plant, construction, 00, 792 (drawing). 

Switchboard, 1000, 850 (drawing). 

Tile for ceiling and walls, 00, 786; 
1000, 849. 

Ventilating, system of, 00, 787; 1000, 
860. 

Waterproofing, methods of, 08, 645, 
652; 00, 783, 798; 1000, 849. 

Wiring, electric, 08, 644; 1000. 850. 

Work, amount of accomplished per 
gang (imloading, excavating, mixing con- 
crete, etc.), 07, 633. 

Eni^neers. 

Chief of Engineebs. Reports, 66, 
12; 67, 12; 68, 14; 60, 14; 70, 20; 71, 
16; 72, 13; 78, 13; 74, 15; 75, 16; 76, 
16; 77, 13; 78, 15; 70, 19; 80, 33; 81, 
33; 82, 30; 83, 26; 84, 31; 85, 25; 86, 
25; 93, 8; 04, 9; 05, 8; 06, 15; 07, 14; 
08, 20; 00, 22; 1000, 6, 20, 35. 

BOABDS OF EnOINEEBS. 

1SS3* Constituted to consider and 
report upon the condition of fortifications 
and what number, if any, could be dis- 
pensed with. Report, 82, 420. 

18S7. The Board of Engineers esti- 
mated that one 16-mortar battery and two 
12-inch disappearing guns could be built 

a List of works as arranged under this head— 

Fort Dui>ont, Del.— ^new fort opposite Fort Delaware. 

Delaware Breakwater (new fori near). 

Fort Delaware, Del. 

Fort Mifflin, Pa. 

Fort Mott, N. J. (Finns Point). 

Fort Mifflin, Pa. (mortar battery). 

Mortar battery at Finns Point. 

Mortar battery near Delaware City, Del. 

Battery on Delaware shore. 

Red Bank, N.J. (site for the defenses at). 

Three-gun lift battery (battery for three 12-lnch guns on disappearing carriages)* 

Batteoy of three 10-inch and three 12-inch disappearing guns. 

Battery for two 5-inch R. F. guns on balanced pillar mounts. 

Mortar battery. 

Two emplacements for 8-inch disappearing guns. 

Two emplacements for 12-inch B. L. rifles on barbette carriages. 

Emplacements for two 4.72 R. F. guns. 

Emplacements for 15-pounder R. F. guns, two on left flank and two on right flank of 12-inch disap 
pearing gun battery. 

Empiacementa for two 5-inch R. F. guns, wire wound, located on left flank of 10-inch and 12-inch 
battery. 

Emplacements for two 5-inch R. F. guns, wire wound, located between river and mortar battery. 

9207—02 88 



on Pea Fktch (island) for $210,000; also 
estimated for 2 mining casemates, 87, 11. 
1S94. Report of Board constituted 
to consider and report upon price to be 
fixed for land in vicinity of Fort Mifflin 
authorized to be sold, 94, 461. 

Enginebbs in Chargb: 

Col. H. Bache, 1865. 

Lt. Ck)l. 0. 8. Stewart, 1866-70. 

Lt. Col. J. D. Kurtz, 1870-77. 

Capt. Wm. Ludlow, 1877. 

Col. J. N. Macomb, 1877-82. 

Maj. Wm. Ludlow, 1882. 

Lt. Col. G. Weitzel, 1882-84. 

Lt. T. L. Casey, 1884. 

Maj. W. H. Heur, 1884-86. 

Lt. Col. H. M. Robert, 1885-90. 

Lt. Col. C. W. Raymond, 1890-1900. 

Lt. 8. Cosby, 1900. 
Assistants: 

Lt. A. M. D^Armit, 1892. 

Capt. 8. Cosby, 1894-1900. 

Lt. 8. Cheney, 1897-98. 

Lt. F. W. Altstaetter, 1898. 

Lt J. B. Cavanaugh, 1900. 

ForU and batteries, a— Operas 
tlons. 

Fort Iht Pont, Del, {new fort oppo9ite Fort 
Delaware), — Earthen barbette battery, 

1S66-6S. 8tudy of defenses for this 
position to be entered upon, 66, 12. 
Commencement of operations deferred, 
67, 11; 68, 15. 

1970. Project for earthen battery to 
mount 20^uns prepared and approved. 
Appropriation asked for acquisition of 
site and completion of work. 70, 21. 

1 S 7 1 • Measures taken to acquire site; 
proposed work specified, 71, 17. 

1973. 81 te acquired; temporary 
buildings, etc., erected and wharf oegun, 
72, 14. 

IS 73. Wharf and roadway leading 
to it built; dike nearly completed; em- 
bankment of battery commenced, 78, 14. 

1 S 74. Dike completed ; right wing of 
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battery partly constructed; wooden plat- 
forms for 2 15-inch guns laid; embank- 
ment in front of oattery continued; 
fencing completed; 3 temporary platforms 
for 10-mch guns constructed, 74, 17. 

1975* Breast-height wall and parapet 
partly finished; 2 magSLzines completed; 
4 wooden platforms laid; embauKment 
raised for 400 f., 75, 17. 

1 S 76. 2 magazines completed ; breast- 
height wall continued; torpedo casemate 
ana cable gallery constructed; ramp 
formed; emlmnkment continued, 76, 18. 

1977. Operations of little importance 
beyond care and preservation of property, 
77, 14. 

IS 78. Severe storm entirely swept 
away top of dike; no work done except 
for care and preservation, 78, 17. 

1 8 79* B^sum^ of work accomplished 
to date; fences and bridge carried away 
by storm tide rebuilt; slight repairs exe- 
cuted, 79, 21. 

1880. Appropriation recommended 
for continuing work; well dry; property 
cared for, 80, 37. 

18S1. Wharf repaired, 81, 36. 

18§3. Buildings repaired, 82, 33. 

l§83-§4. No work done, 88, 29; 
84,34. 

l§§5-86. Slight repairs made, 85, 
28; 86, 27. 

Delaware Breakwater (new fort near). 

1866. Fort to be made subject of 
study by board, 66, 12. 

l967-6§. Work soon to be begun, 
67, 11; 68, 16. 

1 869. Project to be prepared, 69,14. 

Fort Delaware, Del. {stone fort). 

1866. Various minor works of con- 
struction carried on, dock wall built for 
195 f., glacis completed, 66, 12. 

1867. Dock wall extended 158 f.; 
repairs made to parade wall, glacis, em- 
bfuikment of the island, quarters, etc., 
67, 11. 

1868. Dock walls, and ditches ex- 
tended, sluiceways finished, embank- 
ment and quarters repaired, 68, 14, 15. 

1869. Minor repairs made to plat- 
forms, wharves, etc. ; proposed to modify 
iMistions of work to furnish emplace- 
ments for heavv guns, 69, 14. 

1870. Slight repairs made; appro- 
priation made by Congress to carry out 
approved project; work requires perma- 
nent wharf; dock walls to be completed, 
and laive repairs to levees, 70, 20. 

1871. Six magazines for lai^ guns 
constructed of concrete; traverses b€i:un; 
levee rebuilt for 2,450 f.; stone revet- 
ment relaid, and main ditch repaired. 
Future works specified, 71, 16. 

1873. Nine magazines and traverses 



finished on terreplein; minor work and 
repairs executed; observations on force 
and direction of current completed, 73, 13. 

1873. Two barbette platforms for 
15-inch guns, with breast-height walls, 
complete; wharf head temporarily re- 
built; proposed work mentioned, 78, 14. 

1874. Three remaining platforms 
for 15-inch guns put down; extensive 
work done on ma^zines; iron balconies, 
etc., of barbette; iron shield used for ex- 
perimental firing removed; ditches, dike, 
and wharves repaired, 74, 16. 

1875. Breach made by experimental 
firing repaired; iron balconies built in 
rear of traverses; stone superstructure 
commenced for eastern wharf, 75, 16. 

1876. Small amount available ap- 
plied to repairs most necessary on 
wharves, flagging, buildings, etc., 76, 17. 

1877. Damages to wharf and oike 
caused by severe storm repaired ; tempo- 
rary repairs made to upper wharf, 77, 13. 

1878. Operations confined to care 
and preservation of property and slight 
repairs, 78, 16. 

1879. Island submerged and ^eat 
damage done by storm; aikes repaired; 
ditches cleaned; bridges, sluice gate, etc., 
rebuilt, 79, 19. 

Report made Nov. 6, 1878, by Col. J. 
N. Macomb, on the storm of Oct 23, 1878. 
The wind blew from the S. and E. with 
a velocity at times of 70 miles per hoar, 
and the water rose to a height of 11 f. 7 
in. above 1. w., causing the highest tide 
ever known. Of the 31 buildmgs exte- 
rior to the fort 12 were destroyed and 
the remainder much damaged. All 
bridges except one were destroyed. $11,- 
850 was estimated as the total cost for 
protection . of this site from overflow. 
Record of occasional full tides since 1871. 
79 238 243. 

1 88<K-89t. Site of work and condition 
described, also repairs needed; modifica- 
tions urged; minor repairs made, 80, 35; 
81, 35; 82, 32. 

1883. Site and importance described ; 
nothing done, 88, 28. 

1884. General repairs made, 84, 33. 

1885. Repairs made to bridges, 
slopes, fences, buildings, and masonry of 
platforms; 25 barbette platforms modified 
to adapt them to modem iron carriages, 
85, 26. 

1886. 2 platforms modified, and 7 
leveled; small repairs to groimds and 
ditches, 86, 26. 

1898. Special allotment of $6,000 
made to clean moat and ditches of island, 
work deferred, 98, 643. 

1 899. A uthority obtained to do work 
by hired labor; 14,110 c. y. removed from 
ditches, and 6,120 c. v. from moat; meth- 
ods described, 99, 802. 
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JFM MiffHn, Pa. (old done fart). 

1866. Platforms altered, magazine 
bnilt, and sundry repairs ttiade, 66, 12. 

1 867. Magazine completed , new trav- 
erse stones put in platforms, and ditch 
cleaned, 67, 11. 

1868. Changes made in and about 
magazine; ditches cleaned; wharf, sluice, 
etc, repaired; operations contemplated 
for future, 68, 14. 

1 869. Necessary small repairs made; 
alterations proposed, at an estimated cost 
of $107,000, to tiimish additional emplace- 
ment and to construct a new earthen bat- 
tenr for heavy guns, 60« 14. 

18 70* Appropriation made to carry 
out proposed plans and work to be carried 
on rapidly; no expenditure during year, 
except for care of property, 70, 20. 

l971. 2 small service magazines 
completed; various repairs made to dikes, 
roads^ bridges, ditches, 15-in. platforms, 
buildings, etc.; new sluice constructed; 
fatore work specified, 71, 16. 

1 8 7d* 1 , 700 f . of dike reconstructed ; 
minor work and repairs executed, 72, 
13. 

1873. Stone revetment placed along 
dike of bock channel; construction mate- 
rial received; minor repairs and work 
executed; appropriation of $55,000 asked 
for; work proposed for ensuing two fiscal 
years. Fort will be prepared during the 
year to mount 17 large guns. 78, 13. 

1874. South battery of demilune 
completed; dike along south boundary 
finisned; exterior battery partly em- 
banked and graded; various repairs exe- 
cuted, 74, 15. 

187ft. Exterior battery for 9 guns 
embanked and slope graded; 6 stone 
platforms made ready, 75, 16. 

1876. 9 wooden platforms laid; 
masonry of part of breast-height walls 
and of 2 masazines completed; 700 c. y. 
of sand embanked in battery; dike, 
slopes, and moat repaired, 76, 16. 

1877. A few minor repairs executed ; 
no appropriation made, 77, 13; 78, 15. 

1879. Breaches in dike and other 
damages caused by severe storm repaired; 

Elans for adapting works for modem 
eavy ordnance were prepared by Board 
of Engineers, but only partly completed, 
79. 19. 

Report made Nov. 13, 1878, by Col. J. 
N. Macomb, on the storm of Oct. 23, 
1878, which was. in severity, almost with- 
out parallel. Tne tide attained the un- 
precedented height of 11 f. 3 in. above 1. 
w., accompanied with wind blowing 
from ENE., veerine to ESE., and to S., 
with a velocity of 49 to 72 miles per hour. 
Dikes breached and badly washed, 4 
bridges lifted from i)osition and floated 



away, many building were destroyed, 
floor of main magazine, torpedo case- 
mate and other magazines submerged. 
The greatest depth of water on the parade 
ground of the fort was 4 f . 9 in.; $6,600 
was estimated as the total cost for pro- 
tection from overflow of the sites of for- 
tifications. 79, 237. 

188<K-81. Short history of fort given; 

§ resent condition described; no work 
one except for protection and repair, 
80, 33; 81, 33. 

188d. Extensive repairs made to 
dikes; sluices, parapet, bridges, and 
buildings repaired; fog bell ere(;ted on 
wharf, 82, 30. 

1883-86. General repairs made, 83, 
27; 84,31; 86,25; 86, 25. 

1894. Sale of land in vicinity au- 
thorized and board appointed to report 
upon price and conditions of sale, 94, 9, 
461. 

1896. Damage done to wharf and 
banks by storms m 1893, 1894, and 1896; 

g)rtion of reservation assigned to Navy 
ept. for mapizine purposes, another 
portion leased to Mrs. M. M. Black; 
$3,000 to be expended from river and 
harbor appropriation in rebuilding and 
enlarging aike, 96, 487. 

1897. Work on dike placed under 
contract and completed, 97, 639. 

189N. 280 f. of dike repaired, and 
sluice renewed, 98, 657. 

1899. Washout in 1,080 f. of bank 
filled in; 370 f. raised and revetted; total 
cost, $1,196, 99, 794. 

Fort MoU, N. J. (Finns Point)— Barbette 
earthen (10-gun) baiiery, opposite Fort 
Delaware. 

1866-67. Slight repairs made, 66, 
12; 67, 11. 

1 869. Proposed to construct earthen 
battery for guns of largest caliber, 69, 14. 

1870. Appropriation granted for 
project for powertul earthen battery, 70, 
20. 

1871. Construction delaved for want 
of act of cession of junsdictlon by New 
Jersey, 71, 16. 

187d. Jurisdiction to site perfected; 

Preparations for active operations begun, 
2, 13. 

1 8 73. Wharf nearly completed, tem- 
porary buildings built; roads, fences, 
and aikes worked on; embankment of 
battery commenced, 78, 14. 

1874. Wharf completed; embank- 
ment of parapet continued; magazine be- 
gun; dike extended; 2 temporary plat- 
forms for 15-inch guns and 3 for 10-inch 
guns placed, 74, 16. 

1875. Magazine and shelter room 
completed; 2 wooden platforms laid, and 
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construction of 2 stone platforms begun; 
embankment continued; seawall extend- 
ed, 75, 17. 

1976. 2 stone platforms completed 
and 2 others .begun; 1 magazine built; 
embankment continued; seawall rebuilt; 
fences extended, 76, 18. 

IS 77. 2 stone platforms finished; 
small amount of work done on sea wall, 
breast-height wall, and slopes, 77, 14. 

1§7§. A few minor repairs made, 

78, 17. 

IS 79* Great dama^ done by Octo- 
ber storm; partial repairs made to dike 
and retaining walls, 70, 20. 

1SS0-S3. Works in poor condition; 
small necessary repairs made, 80, 36; 
81, 35; 82, 32. 

1SS3-S4. Part of sea walls repaired 
and raised; continuation of work urged, 
83, 28; 84, 33. 

1SS5. Stone placed along shore 
where eroded, 85, 27; 86, 27. 

Fort Mifflin, Pa. {mortar battery). 

1571. $21,000 apportioned to the 
harbor of Philadelphia for emplacement 
of 6 mortars, 71, 26. Proposed to build 
battery for 6 mortars south of fort. 71, 
16. 

1S7SI. Masonry for 2 service maga- 
zines carried forward, 73, 13. 

15 73. Magazines loaded to test soil; 
sand placed in parapet, 78, 13. 

15 74. Minor work and repairs exe- 
cuted, 74, 16. 

IS 75-79. No work done for lack of 
funds, 75, 16; 76, 16; 77, 13; 78, 16; 

79, 19. 

1SS<K-S6. Site of battery and work 
done described; no work since 1874, 80, 
34; 81, 34; 82, 31; 83, 27; 84, 32; 85, 
26; 86, 25. 

Mortar Battery at FinnH Pointy N. J. 

1 5 72. $20,000 allotted for 6 mortars, 
72 24. 

is73. Work commenced 1872; ter- 
replein partly embanked, foundations of 
2 magazines put in and side walls brought 
up 2 f. ; funds derived from the general 
appropriation for mortar batteries, 73, 14. 

IS 74. Sea wall completed; terreplein 
embanked; masonry of 2 magazines fin- 
ished; positions of 3 platforms tempo- 
rarily occupied by 10-inch guns, 74, 17. 

1»75-7S. No operations for want of 
funds, 75, 17; 76, 18; 77, 14; 78, 17. 

1S79. Report made Nov. 6, 1878, by 
Col. J. N. Macomb on the storm of Oct. 
23, 1878. The wind blew from the S. and 
E. with a velocity of 70 miles per hour. 
The water rose to the unprecedented 
height of 1\ f . 5 in. above 1. w. Sea walls, 
wharf, and buildings partly destroyed. 



Estimated cost of repairs and modifica- 
tions, $19,560. Record of occasional full 
tides since 1871. 79, 240, 243. 

1S79-S1. R^um^ of work done; 
magazines in good condition, but sea wall 
and embankments badly damaged, 79, 
20; 80, 36; 81, 36. 

IS S3. Work remains in incomplete 
condition, 82, 33; 88, 29; 84, 34; 86, 27, 
86, 27. 

Mortar battery near Delaware City, DeL 

1S73. $20,000 allotted to fort op- 
posite Fort Delaware for 6 mortars, 72, 
24. 

15 73. Work commenced in Dec., 
1872. Embankment begun, foundations 
of magazines put in, and side walls com- 
mencSl. 73, 15. 

15 74. Terreplein formed; 2 maga- 
zines nearly completed; parapet nearly 
embanked; 3 10-inch guns mounted tem- 
porarily, 74, 17. 

1 S 7 (^76. No work for lack of funds, 
75, 18; 76, 18. 

1S77. Two unfinished magazines 
completed, 77, 14. 

l97S. No work done for lack of 
funds, 78, 17. 

1S79-S4. RC'sum6 of work accom- 
plished to date; no work done for lack of 
funds, 79, 21; 80, 37; 81, 36; 82, 33; 
83, 30; 84, 34. 

1SS5. Work incomplete and dam- 
aged, 85, 28; 86, 28. 

Battery on Delaware shore. 

IS 79. Report made Nov. 6, 1878, by 
Col. J. N. Macomb on the storm of Oct. 
23, 1878. The wind blew from the S. 
and E. with a velocity of 70 miles per 
hour. The water rose to the unprece- 
dented height of 11 f. 6 in. The fencing 
and bridges were carried away and the 
wharf and roadway injured. A vessel of 
80 t. was beached upon the outer slope 
of the battery. $5,030 was the estimated 
cost of repairs and modification. Record 
of occasional full tides since 1871. 79, 
238, 242. 

Red Bank, N. J. {site for the defenses at). 

1S73. Site surveyed and plot pre- 
pared. Act giving consent of State 
of New Jersey to purchase of land ap- 
proved. Position of great importance, 
73. 13, 14. 

IS 74-7 S. Repairs made to dikes, 
buildings, sluices, and fences, 74, 16; 75, 
16; 76, 17; 77, 13; 78, 16. 

IS 79. No works constructed on site 
for lack of funds; dikes injured by storms, 
and partly repaired, 79, 19. 

1SS<K-S1. Site described, and his- 
tory mentioned; dike repaired, 80, 35; 
81,34. 
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iSS3-§3. Site described, 82, 31; 
88^27. 

1 § 94. Site and conditions described, 
84, 32. 

1S§5*^ Dikes repaired, and shore 
protected, 85, 26; 86, 26. 

1S96. Meadow banks breached by 
storm in 1893, no injury to Government 
property; reservation leased to Mr. C. 
Whitall; $2,500 from river and harbor 
appropriation to be spent in rebuilding 
dike, 96, 488. 

1897. Work on dike placed under 
contract, and completed, 97, 639. 

Three-gun lift battery {battery for three IS- 
mch guns on disappearing carriages. ) 

1 895. $260,000 allotted for construc- 
tion. Old works on site removed and 
contracts entered into for material and 
plant; drawings nearly complete<l. 95, 
8. Preliminary work done; contracts 
made for concrete plant, pile drivers, 
piles, engines, etc.; trolley line con- 
structed and naphtha launch purchased. 
96 50. 

1896. $120,000 withdrawn from al- 
lotment. 10,922 c. y. excavated for foun- 
dations; 3,810 piles driven; oflBcers quar- 
ters torn down; work suspended during 
Bummer; electric plant described. 96, 
483. 

189 7. Project for battery of 3 12-inch 
disappearing guns to replace gun-lift bat- 
tery approved; estimated cost $357,200; 
pile driving practically completed, 4,582 
piles in all being driven; large part of 
plant used on other work; 97, 636. 

1898. $58,000 allotted to complete 
concrete foundations, $10,000 withdrawn; 
remaining piles driven; slip dredged; 
pile heads cut off; 10,338 c. y. of con- 
crete placed in foundation; sewer built; 
3,970 c. y. of sand placed in filling; de- 
tailed table given snowing cost of con- 
crete and filling, 98, 641. 

1899. Allotment made of $150,000 
for construction of battery; plans remod- 
eled and contracts for materials entered 
into; concrete work prosecuted vigorous- 
ly, 13,682 c. y. bein^ placed; ceiling and 
side-wall construction, ventilating and 
waternaupply systems described; 2,385 c. 
y. sand and 3J^020 c. y. of other filling 
placed; part of 1 gun carriage received; 
abstract of proposals given, 99, 785. 

1900. $12,500 allotted to complete 
battery; concretework completed, 30,811 
c. y. in all being placed; 2,509 s. y. of 
superior slope carefully paved; walla 
isJced with tile; asphalt waterproofing 
placed; filling in front completed, 17,646 
c. y. material being used; electric wiring 
installed, also ventilating system, trolley, 
dnunage and water-supply systems, am- 



munition cranes, iron stairways and bal- 
conies; electric plant moved to perma- 
nent power house; tracks laid; parade 
graded and flagstone pavements laid; 
many doors hung; 3 guns and carriages 
received, unload^, and mounted at total 
cost of $3,858; old ordnance sold; de- 
tailed tables given showing cost of ma- 
terials and handling and of work, 1900, 
847. Ammunition hoists contracted for, 
1900, 853. 

Battery of three 104nch and three l:ii-inch 
disappearing guns. 

1896. $70,000 allotted for construc- 
tion; site surveyed and test pits dug; 
machinery, derricks, cars, tracks, tools, 
lumber, and concrete material purchased; 
wharf and meadow bank repaired; con- 
crete plant constructed; 1,500 c. y. ex- 
cavated for foundations; 1,706 c. y. con- 
crete placed; wharf extended, 96, 486. 

1897. Estimated cost of 3 12-inch 
emplacements is $168,400; of 3 10-inch 
emplacements, $120,000; of parados, 
$13,750; of road. $3,500; additional al- 
lotment made of $274,680, from which 
$25,000 withdrawn; wharf described ; bat- 
tery proper completed; general descrip- 
tion given of emplacements, 10-inch con- 
taining 15,606 c. y. of concrete, and 12-inch 
21,918 c. y. ; plant for mixing and placing 
concrete described in detail; composition 
of concrete, ceilinj? construction, air 
spaces in walls described ; roadway begun 
and parados projecttni ; systems for hand- 
ling ammunition, and for electric lighting 
and power described; 3 10-inch guns and 
carriages mounted; detailed tables given 
showing distribution of employees on 
work, and cost of labor and materials, 
97, 628-636. 

1 898. Roadway, electric system, am- 
munition hoists, latrines, and telephone 
booths completed; 33,984 c. y. of earth 
and sand placed in parados; construction 
plant torn down and removed; 3 12-inch 
guns and carriages received and mounted; 
method of mounting described; troops 
for garrison arrived, 98, 637. 

1899. 6,379 c. y. material placed in 
parados; work twice interrupted; sluice- 
way of ditch extended ; minor work done 
on battery; leakage into shot chambera 
stopped; 5 guns fired, but no target prac- 
tice; drawing shown of 10-inch ammuni- 
tion hoist, 99, 782. 

1900. Battery turned over to artil- 
lery Jan. 6, 1899; parados completed, 
containing 44,500 c. y., and slopes graded; 
minor work of maintenance done on bat- 
tery, 1900, 842. Expanded metal ceil- 
ings hung to correct dampness in maga- 
zines; bracketed gallery erected to con- 
nect the 6 platforms; board fence built 
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in rear; tools and supplies purchased, 
1900, 843. Slopes of parados repaired; 
electric plant cared for. 1900, 844. 

BcUtery far two 6-inch R, F. guns on bal- 
anced piUar mounts. 

1S97« Batterjr to be built beyond 
western end of main battery at estimated 
cost of $20,000; excavation for founda- 
tions nearly completed, 97, 636. 

1S9S. Completed in August, 1897; 
general features of battery and of elec- 
tric sjrstem described; 2 emplacements 
contain 2,266 c. y. of masonry, and em- 
bankment 6,944 c. y. of earth; total cost 
$19,529; table given showing cost in de- 
tail, 98. 639.' 

1S99. Installation of searchlight 
plant completed, 99. 784. 

1900« Guns and carriages not yet 
received; platforms cut down and paved, 
1900, 842. Expanded metal ceilings 
placed in magazines. 1900, 843. 

Mortar battery. 

1 S9 7. Battery for 1 6 1 2-inch mortars 
to be built at estimated cost of $247,180; 
$175,000 allotted; proposals issued wharf 
extended 336 f., 97, 638. 

1S9S. Wharf repaired and extended 
and transfer bridge built; site of battery 
prepared; meth(xls of handling stone, 
sand, and concrete described; 22,082 c. y. 
placed in embankment; masonry practi- 
cally completed, 15,511 c. V. of concrete 
being placed; electric-lighting system, 
waterproofing and pump room completed; 
16 carriages and 8 mortars mounted at 
cost of $4,619; detailed tables given show- 
ing cost of materials and handling, 98, 
643. 

1 S99* 1 Ii »^ht of earth cover retiuced 
and estimate of cost revised; $17,500 al- 
lotted and $25,344 transferred from an- 
other work; storage battery setup, metal 
doors, telephone circuits, and observation 
station erected; 91,650 c. y. sand placed 
in embankment and faced with earth; 
blast aprons built; arrangement of con- 
struction plant described; battery practi- 
cally completed; list of expenditures 
given, 99, 790. 

I900. Embankment completeil; 
main drain extended and valve placed at 
outlet; pounds graded and tracks laid; 
iron stairway and water tank erected; 
surface drain laid to prevent flooding of 
galleries; expanded metal ceilings con- 
structed in magazines and electric fans 
installed, storage battery used, 1900, 858. 

7W emplacements for 8-mch disappearing 

guns. 

1S9S. $74,000 allotted for construc- 
tion from appropriation for "National 
Defense;" agreements entered into for 



open market purchase of materials re- 
quired; work begun on Mar. 21, 1898; 944 
c. y. excavated for foundations; con- 
crete rapidly placed, platforms con- 
structed first, and both guns and car- 
riages mounted by May 18; masonry 
completed June 8; 8,340 c. y. concrete 
being placed; waterproofing and electric 
system completed; expenditures given 
in detail, 98, 650. 

1999. $6,000 withdrawn from allots 
ment; embankment begun and com- 
plete, 10,737 c. y. sand and earth being 
placed in it; electric plant and hoists in- 
stalled and described; battery reported 
completed Jan. 1, 1899, and tumea over 
to artillery on Jan. 12; rifles and car- 
riages tested, one carriage damaged; cost 
of battery shown in detail, 99, 794. 

1900. Electric plant cared for; 
earthen slopes repaired; ironwork 
painted, 1900, 862. 

Two emplacements for r^-inch B. L. rifles 
on barbette carriages. 

1S9S. $80,000 allotted for construc- 
tion from appropriation for ''National 
Defense;'* estimated cost, $93,000; de- 
livery of construction materials arranged 
for; 1,330 c. y. excavated for foimda- 
tions; concrete construction begun and 
6,419 c. y. placed; one platform com- 
pleted; waterproofing ana embankment 
begun, 98, 653. 

lS99. Both emplacements com- 
pleted, containing 9,288 c y. Rosendale 
and 659 c. y. Portland concrete; general 
details of construction given; waterproof- 
ing described; latrines constructea; em- 
bfmkment completed, containing 22,278 
c. y. material; emplacements completed 
and turned over to artillery Jan. 12, 1899; 
two guns and carriages received and 
mounting begun; cost of battery given 
in detail, 99, 797. 

1900. $1,500 allotted for mounting 
guns and carriages; defects discovered in 
carriages repaired; additional defects 
found; mounting completed at cost oif 
$1,208, 1900, 861. Electric plant cared 
for and repairs made; earthen slopes re- 
paired, 1900, 862. 

Emplacements for two 4-7£ R. F. guns, 

1»9§. $19,750 allotted from appro- 
priation for "National Defense;" tempo- 
rary platforms erected on barbette of oM 
fort and guns mounted 12 days after 
arrival; project approved for permanent 
emplacements; site and general design 
described; plant set up and materials 
ordered, 98, 654. 

1S99. Foundations excavated, and 
206 piles driven; 1,325 c. y. concrete and 
7,000 c. y. sand and earth placed; settle- 
ment took place in embankment and en- 
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tranoee; battery completed and guns 
mounted; embankment leveled up ; 
building moved out of line of fire; ex- 
penditures shown in detail, 00, 800. 

EmpUuxmenis for IS-founder R, F, gun»^ 
two on left flank ana two on right flank of 
je-inch diaappeaHng gun battery, 

1 899. Allotments made for construc- 
tion of 13,800 and $4,000 respectively; 
sites cleared and small amount of con- 
crete placed, 00. 790. 

1900« Emplacements form part of 
12-inch battery; concrete of all emplace- 
ments completed except over smalt part 
of platforms; pavements, wiring, electric 
fans, and iron stairways put m place; 
anmiunition hoists contracted for, 1000, 
857. 

Emplacements for two 5-inch R. F. giinSf 
wire woundj located on left flank of 10- 
inch oruf l£-inch battery. 

1900. $17,500 allotted for construc- 
tion; derricks set up; construction mate- 
rials purchased and stored; proposals 
given m detail, 1000, 845. 

Emplacements for two 5-inch R. F. guns, 
wire wound, located between river and 
mortar battery, 

lOOO. $15,900 allotted for construc- 
tion; locomotive repaired; small con- 
struction plant erected ; 380 c. y . material 
excavated for foundations; Kosendale and 
Portland concrete placed, completing 
masonrv of south emplacement; 4,864 c. 
v. sand placed under masonry and in 
front embankment, 1000, 863. 

Prefter¥a|.loii and repair. 

1S09. $325 allotted; fences repaired, 
sluice gates ordered, 08, 650. 

1909. Allotments of $945 and $150; 
electric plant cared for by skilled mechan- 
ic, 00, 785, 798. $1,150 allotted; ri^er 
bank, sluices, roadway, and sea wall re- 
paired, 00, 793. 

1900* Under various allotmentft, 
toolsandsupplies purchased, electricplant 
cared for, nver baiiks and wharf repaired, 
and other work done, 1000, 843, 844. 
Wharves filled in, cement purchased, 
walls of old fort repaired, 1000, 856. 
Under various allotments, electric plant 
of 8 and 12 inch battery cared for and 
repaired, wharf repaired, ironwork of 
mortar battery painted, earthen slopes 
repaired, 1000, 862. $300 allotted for 
repair of river banks; banxs placed in 
good condition. 1000, 865. 

Range and position finders. 

Under allotment of $25 tide gauges con- 
structed, and station of type 6 depression 



range finder near mortar battery changed, 
1000, 862. 

Sea trails and embankments. 

Fort Delaware J Del.: 

Embankment around Fort Delaware 
island repaired, 66, 12; 67, 11; 68, 15. 
Lai^ge repairs needed as level's seriously 
danmaged by storm, 70, 20. Repairs 
made, 71, 16. South dike damaged by 
severe storm and repaired, 77, 1 3. Island 
submeived and dike })reache<l by unprec- 
edentecfly high storm tide in ()ct., 1878, 
damage repaired; estimate submitted for 
raising dikes to 13 f.. 70, 20. Dikes 
restored to original height of 11 f. 80, 35. 

F(yH Mifflin: 

River wall repaired, 68, 14. 1,700 f. 
reconstructed, 72, 13. Dike breached by 
storm of Oct., 1878, damages rep^aired; 
height and dimensions reported inade- 
quate; estimate submitted for raising and 
revetting, 70, 19. Dredeings placS on 
dikes above naval wharf, 80, 34. Ex- 
tensive repairs made to dikes, 82, 30. 
Parts of dike thoroughly repaired, 84, 
32; 85, 25. Meadow banks aamaged by 
severe storms, 06, 487. Under contract, 
2,100 f. of dike on reservation were re- 
built and repaired, payment of $3,000 
being made from river andharl)or appro- 
priations, 07, 639. 280 f. of dike re- 
paired, and leaks stopped in main bank, 
08, 657. 1,080 f. rt*paired and 370 f. 
raised and revetted. 00, 794. 

Fort MoU, N. J.: 

Dike in front of reservation worked on, 
73, 14. Extended from wharf south to 
boundary line; sea wall of mortar bat- 
tery completed, 74, 16. 530 f. built and 
120 f. rebuilt, 76, 17. Sea wall south of 
wharf entirely rebuilt on pile foundation, 
76, 18. Great damage dV)ne by Octol)er 
storm, 1878; dikes partly repaired, 70, 
20; part of sea wall repaired and raised, 
88, 28; 84, 33. 

Fort Du Pont: 

Dike along river front nearly com- 
pleted, 73, 14. Completed, 74, 17. Top 
entirely swept away uy severe storm, 
rendering further repairs useless. 78, 17. 

Red Bank, N. J.: 

Meadow banks breached by storm, 06, 
488. Dike rebuilt under contract at cost 
of $2,500. 07, 639. 

Sites. 

Measures taken to acquire site at New 
Fort opposite Fort Delaware (Fort Du 
Pont), 71, 17; 72, 14. Jurisdiction of 
United States to site at Finns Point per- 
fected, 72, 13. Site for defenses at Ked 
Bank, Gloucester county, N. J., acquired, 
and act giving consent of State of New 
Jersey to purchase of land approved, 73, 
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13. Part of Fort Mifflin reservation as- 
signed to Navy Department, and another 
portion leased to Mrs. M. M. Black, 96, 
487. Reservation at Bed Bank, N. J., 
leased, 96, 488. 

Submarine mines. 

15 75. Construction of torpedo case- 
mate begun at Fort Mifflin, 75, 16. 

15 76. Fort .Mifflin casemate com- 
pleted, 76, 16. Torpedo casemate and 
cable gallery constructed at Fort Du Pont. 
76, 18. 

1SS5. Torpedoes at Fort Delaware 
painted and stored, 85, 27. 

1 S S 7. Board of Engineers submitted 
estimates for 2 mining casemates for Phil- 
adelphia, 87, 11. 

1 S9 1 • Project prepared and approved 
for 1 casemate for Philadelphia, 91,6. 

1S93. Allotments made for 2 case- 
mates in 1891; work to be completed in 
1892, 92, 8. 

1S93. One casemate completed at 
cost of $37,760, and 1 modified at coat of 
127,765, 93, 8. 

lS9ft. All casemates required com- 
pleted, 95, 9. 

1S97. $1,600 allotted for construc- 
tion of cable tank; work completed; tank 
has overhead traveling crane, 97, 637. 



$7,200 allotted for construction of fire- 
proof torpedo storehouse of brick; plans 
approved and material ordered. 97, 638. 

1S9S. Storehouse completed at cost 
of $5,588; building described, 98, 649. 
Casemates and losing room fitted up, 
dynamite and cables purchased, and 
everything gotten ready to plant mines 
upon outbreak of war. Order received 
Apr. 22; 3 grand p^roups planted by May 
13; planting of mmes ana apparatus used 
described; telephones installed; tests 
made and searchlight installed ; condition 
of mines stated; guard tugs employed. 
98,655. 

1S99. Totalallotment, $22,200; mines 
became detached; mines raised and 
stored; several found to have been in- 
jured; 3 blown up; steel mooring ropes 
broken; condition of mines described; 
new cable received; reels too large; all 
parts of torpedo system put in good con- 
dition; cost of various operations stated; 
material cleaned and painted, 99, 802. 

1900. Set of cable-testing instru- 
ments purchased, 1 900, 856. $200 allot- 
ted for care and preservation of mate- 
rial; searchlights overhauled and stored; 
inspection of torpedo material made. 
1900, 865. 



DETROIT RIYER. (See Lake Parts, ) 



Contracts. 

ISSSI. Pointing the northwest front, 
and one face of the north bastion, $1,240, 
82,9. 

1SS3. Clearing and i)ointine scarp 
walls, $1.15 per s. y.; clearing and point- 
ing casemate walls, $1.50 per s. v.; cut- 
ti^ out and replacing damaged brick, 
$40 per m., 83, 5. 

Forts and Ratterfes.— Opera- 
tions. 

Fori Wayne, Mich. 

1S41. Work b^un, 80, 18. 
1S63. New work l^gun, 88, 5. 

1566. Work continued on scarp 
wall, flanking casemates, breast-height 
wall, and parapet, 66, 2. 

1567. Work on breast-height wall; 
doors of casemates and magazines hung; 
road from dock to the country' road fin- 
ished; drainage begun; gun platforms 
completed; and sodding and embanking 
of parapet nearly completed, 67, 3. 

lS6S. Widening of ditch to 25 f.; 
glacis graded; lateral batteries laid out; 
magazmes of west battery completed; 
doors of west and east battery made; 
ramp leading from roadway up tne glacis 
to the ditch opposite the sally port fin- 



ished; new main roadway graded; and 
drains rebuilt, 68, 6. 

1 S69. Widening of ditch completed ; 
glacis completed on northwest front and 
east face of the north bastion; open 
ditch, for drainage, constructed and 
sodded, at foot of the glacis; parade 
ground leveled; and a fence to mclose 
the glacis begun, 69, 7. 

1 S •'O. Glacis on the northwest, south- 
east, and water fronts completed and 
seeded; drain and fence along its foot 
built; iron work painted and slopes 
mowed. Batteries not yet completed. 
70, 11. 

1S71. Plans for modifying work 
prepared; care and preservation, 71, 6. 

IS 73. Care and preservation, 72, 3. 

IS 73. Paving and sewering done in 
rear of barracks, 73, 4. 

IS 74. Perishable equipment and 
materia] sold at auction, 74, 6. 
i IS 75. Fences partly rebuilt, and 
• boundary lines regraded, 76,5. 
I IS 76. Rebuilding of fences and re- 
grading grounds completed, 76, 6. 
I 1 SSO. Magazine floor rebuilt, 80, 18. 

IS S3. Re pairing begun; brick coping 
at the salient and shoulder angles re- 
placed with cut stones; sallyport repaired; 
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masonry of ceas-pools relaid; 6 casemate 
pent-houses rebuilt; new roof built over 
magazine; and scarp wall repaired and 
pointed, 82, 9. 

18S3. $10,000 allotted for comple- 
tion of work . Scarp wall repaired . 83,5. 

1§§4. Repair work completed in 
1883, 84, 10. 



1S§5. Renewal of the demilune 
magazine roof and of the parade revet- 
ment on the southwestern front, 85, 5. 

IS 96. Gun platfonns and demilune 
magazines repaired, 86, 6. Table show- 
ing proposes! armament, 1886. 86, 509. 

1899-1900. $150 allotted for pre- 
servation, 99, 974; 1900, 973. 



DVMPLUVOS RATT1»Y, CAKANICUT ISLAND, R. I. (See Souih- 

east coast of MassachvMtts and Rhode Island. ) 

1>IJ PONT. (See Delaware River.) 

DUTCH I8JLAND, R. I., NARRAOANSETT RAY. (See MoMochxi^setU 

and Rhode Island. ) 

FERNANDINA, FLA., TEMPORARY RATTERIES. (See Qewgui 

and Cumberland Sound. ) 

FINNS POINT, N. J. (Rattery at). (See Delaware River.) 

ENGINEER DEPOT. (See Post at Fort ToUm. ) 

ENGINEERS, RATTAL.ION OF. (See Post at Fort ToUen,) 

ENGINEER SCHOOL.. (See Post at Fort ToUen. ) 

FLORIDA, EAST COAST, AND KEY WEST. 



Contracts. 

IS9/. Emplacements for 4 10-inch 
guns, 2 8-inch guns, and 8 12-inch mor- 
tars, $378,992, 97, 13. 

1S9S. Portland cement, $2.70 }>er 
barrel. Rosendale cement, $1.35 per 
barrel. Silica sand, $1.66 per c. y. Coral 
sand, 70 cents per c. y. Broken brick 
(including crushing and hauling), $1.93^ 
per c. y. 99, 894. 

Eng[lneerlii|| feataren. 

Brick, broken, for concrete, 99, 892, 
804. 

Cement, tests of Rosendale, 97, 706. 

Concrete made with broken brick in 
place of broken stone, 99, 892, 894. 

Cracks in battery, methods of filling, 
99, 897. 

Crane, description of traveling, 99, 892. 

Emplacements, itemized cost of 4 10- 
inch, 2 8-inch, and 8 12-inch mortars, 97, 
713. 

Plant, construction, description of, 97, 
704. 

Waterproofing methods, 99, 897. 

Eiii^neers. 

Chief of Engineers. 66, 15; 67, 13; 
68, 17; 69, 16; 70, 24; 71 ,20; 72, 18; 
78, 19; 74, 23; 76, 23; 76, 24; 77, 20; 
78, 23; 79, 27; 80, 45; 81, 46; 82, 43; 



88, 39; 84, 45; 85, 38; 86, 38; 91, 11, 

533; 92,15,471; 96,18; 97,17,702; 98, 
26,716; 99,27,888; 1900,25,923. 

Boards of Encjineers: 

IS SSI. Constituted to consider and 
report upon the condition of fortitications, 
and what number if any could be dis- 
pensed with, 82, 423. 

Engineers in Charge: 

Maj. W. McFarland, 1866-68. 

Col. J. II. Simpson, 1868-69. 

Lt.-Col. C. E. Blunt, 1869-74. 

Lt. J. B. Quinn, 1870. 

Col. Q. A. Gillmore, 1871-84. 

Maj. J. A. Smith, 1874-77. 

Capt. W. H. Heuer, 1877-84. 

Capt. J. C. Post, 1883. 

Capt. T. Turtle, 1884-85. 

Capt. W. T. Rm^ell, 1H85-86. 

Capt. W. M. Black, 1886-92. 

Maj. J. C. Mallerv, 1892. 

Maj. T. H. Handl)ury, 1896. 

Lt. Col. W. H. H. Benyaurd, 1896-99. 

Capt. C. H. McKinstry, 1898-1900. 

Capt. T. H. Rees, 1900. 

Assistants: 
Lt. D. D. B. Gaillard, 1891-92. 
Lt. J. J. Meyler, 1896-97. 
Lt. R. P. Johnson, 1897-99. 
Capt. W. W. Harts, 1898-99. 
Lt. E. M. Markham, 1899-1900. 
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ForU and lMitleiies.a— Opera- 
tions. 

East coast of Florida, — Fort Marion, 

1756. Fort essentially completed. 
First named Fort San Augustine; later, 
Fort San Maros; built by uie Spaniards. 
Its construction extended through a 
period of more than 100 years. 77, 20. 

IS 73. Repair of bridges and arch of 
a large vault, 78, 19. 

IS 75* Fort repaired and certain In- 
dian prisoners or nostages placed in it, 
75,23. 

15 76. Repair of fort continued, 76, 
24. 

15 77. History of fort; built of co- 

auina — a natural shell-concrete found in 
iie vicinity, 77, 20. 

1 S 7 S • Modification project still imder 
consideration, 78, 23. 

1553. Repairs made so that French 
officers could occupy the fort for the pur- 
pose of observing the transit of Venus, 
88, 40. 

1554. $5,000 appropriated, 84, 45. 
iSS5. Picket fence built around res- 
ervation, 85, 38. 

1 SS6. Biepair of sea wall and breast- 
height wall; oastion towers renewed, 
interior wall refaced, ramp rebuilt; minor 
repairs, 86, 38. 

1S91. $15,000 appropriated. 342.5 f. 
of sea wall built, terreplein paved and 
drained, communications restored and re- 
newed, ditch cleaned and graded, glacis 
planes restored; minorwork. 91, 11, 533. 

lS9d. Entire terreplein coated with 
paraffin and petroleum, 260 f. of covered 
arain laid, pavement releveled, and trees 
planted, 92, 15. 

1 S99. $200 allotted for minor repairs. 
Fort converted into a military prison in 
July, 1898. Some repairs made by the 
Quartermaster's Department. 99, 888. 

1900. Shrubbery cut down and re- 
moved and repair of masonry work of 
the ''city gates," 1900, 923. 

Key Westy Fla,—Fort Taylor and batteries. 

1S44. Main work begun, 80, 45. 
1S66. Repair of work damaged by 



hurricane of Oct. 22, 1865. Wrecks re- 
moved, breakwaters rebuilt and adjusted, 
2 new ones built, sea wall repaired, etc. ; 
flagging laid in most of the casemates of 
the advanced batteries of towers 1 and 2; 
minor work. 66, 15. 

1S67. Work on sea walls, glacis of 
tower 1 ; minor work, 67, 13. 

1 S6S. South end of covered faoe filled 
in with sand. Work on sea wall, ditch, 
and embankment 68, 17. 

IS 70. Modification plans being i>re- 
pared. Pintles placed on barbette pier. 
70, 24. 

1 S 7 1 • Modification plans approved — 
improvement of main work, completion 
of the advanced towers, construction of 2 
exterior barbette batteries for heavy guns 
with magazine traverses. Necessary re- 
pair of buildings. 71, 21. 

IS 79. $42,500 appropriated. Modi- 
fication work begun, scarp wall of 4 mag- 
azines strengthened, barbette pier modi- 
fied by removal of 18 platforms for 10- 
inch guns, and placing 2 15-inch gun 
platforms and 3 sand traverses; work on 
embankments; casemate foundations for 

Elatforms and the platforms themselves 
dd; minor work. 79, 18. 

1573. $50,000 appropriated. South 
end of north batterv completed, and 2 
15-inch guns mounted. Work on aUient 
and adjoining faces. Breast-height wall 
for 4 guns built, and minor work. Sum- 
mary of work. 78, 20. 

1574. $20,000 appropriated. Work 
on sea wails. Sand emoankment and 

• parapet; minorwork. 74, 23. 

iS75. $15,000 appropriated. 587 c 
y. masonry sea wall built, and 11,574 c. 

Jr. sand embanked in south battery. 6 
arge masonry shot beds built in rear of 
casemate. Buildings repaired, and minor 
work. 75, 23. 

15 76. Sea wall repaired, and minor 
repairs of the works damaged bv hurri- 
cane of 1875.' Summary of work. 76, 
24. 

15 77. General repairs, care and 
preservation, 77, 20; 78, 23; 79, 27; 
80, 45. 

ISSl. Bridge 720 f. long, connecting 



a List of works as arranged under this head — 

East coast of FIorida.~Fort Marion. 

Key West, Fla.— Fort Taylor and batteries. 

Dry Tortugas, Fla.— Fort JefTenion, Garden Key. 

New Fort at Tortugas, Fla. 

Key West, Fla.— Emplacements for two 12-inch B. L. rifles on barbette carriages. 

St. Francis Barracks. 

Key West, Fla.- Emplacements for four 10-inch guns on disappearing carriages, model 1896; two 
8-inch guns on disappearing carriages, model 1894, and eight 12-inch rifled mortars. 

St. Johns River, Fla.— Temporary battery. 

Miami, Fla.— Temporary battery. 

St. Augustine, Fla.— Temporary battery. 

St. Johns River, Fla.— Emplacements for two 8-inch B. L. rifles on strengthened 16-inch barbette 
carriages. 

Key West, Fla.— Emplacements for two 4.7 R. F.gnns. 

Key West, Fla.— Four emplacements for 15-pounder R. F. guns. 

Key West, Fla.— Two emplacements for 15-pounder R. F. guns. 
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the islands of Key West with the f ort» 
completed, and care and preservation, 
81,45. 

1585. Cisterns, drains, and bnild- 
ings cleaned and repaired; minor work, 
80,38. 

15 86. 5 brick yentilators boil^ cis- 
tems and boildings repaired, 3 bridges 
bnilt over road crossingB; minor work, 
86,39. 

Dry TortugoMy FUl, Fori J^enon, Oarden 

Key, 

1S46. Work begun, 80, 46. 

1S6II. Quarters repaired, walls of 
laige detached magazine raised 13^ f. and 
of small magazine 7} f. ; 80,000 c f. of 
sand removed from ditch and embanked; 
minor work, 66, 15. 

1 S6 7. Quarters nearly completed ; 16 
barbette platforms received with the new 
pattern pmtle, 67, 13. 

1568. Quarters, except roofing with 
galvanized iron, completed; ditch on face 
3 excavated, 68, 17. 

1 569. Work on officers' quarters and 
soldiers' barracks; excavating sand in 
ditch; minor work, 69, 17. 

15 70. Modified plans beingprepared; 
work on quarters; 20 4-inch pmtles set 
on barbette pier and all heavy modem 
guns on hand, with barbette carriages, 
mounted, 70, 24. 

1 571. 142,500 appropriated, 71, 21. 
1S73. $42,500 appropriated; work 

on sea wall and ditch; modified plans 
approved and work begun; 4 curtain 
maieazines strengthened; 8 barbette mag- 
azines modified; 6 15-inch gun platforms 
begun and completed and 3 center-pintle 
masonry platforms for 300-pounder Far- 
rott guns built, 72, 19. $50,000 appro- 
t)riated; sea wall around fort completed, 
circulation of ditch fully restorea; ma- 
sonrv modification of barbette traverses 
finished, and balconies in their rear 
made serviceable; 6 15-incb guns and 3 
300-pounder Parrott guns mounted, 79, 
20. 

IS 73. RepairB of works damaged by 
hurricane in October; work on embank- 
ment and quarters, 78, 24. 

IS 7ft. 4-inch pintles placed in 8 
platforms; careandpreservation, 75, 24. 

1S76-S4. Oare and preservation, 
76, 25; 77, 20; 78, 23; 79, 27; 80, 46; 
81,46; 88,41; 84,45. 

ISSft. Repiur of sewers and quar- 
ters, 86, 39. 

I S S6« Building walks, painting case- 
mates, buildings, etc., 86, 39. 

New fort at TortugaSf Pla, 

1S66. Plans to be considered by the 
Board of Engineers, 66, 15. 



1S67. Best combination of materials 
for uncovered scarps not decided, 67, 13; 
68, 17. 

1 S69« Commencement to be deferred 
till a suitable project for the position be 
prepared, 69, 17. 

Key WesL FIcl — EmplacemerUs for two 
S-incftS. L. rifles aitbarbeiU carriages, 

1S9S. $40,000 allotted. Removing 
part of old fort 98, 724. 

1S99. $93,000 allotted. 9,166 c. y. 
of concrete composed of broken brick 
instead of broken stone and a number 
of 30-pounder, 100-pounder, and 300- 
pounder Parrotts, 8-inch columbiads, and 
10-inch Rodmans (part of armament of 
old fort) embedded in the concrete to 
serve the same purposes as pieces of ran- 
dom stone. 2 guns and carnages received 
and base rinse set. 99, 892. 

1900. Irolley beams placed, doors 
hung, and batterv turned over to the 
care of troops on February 3, 1900. Guns 
and carriages on hand, to be mounted by 
the troops. 1900, 926. 

St, Francis Barracks. 

1S97. $365 allotted for placing plat- 
form of 1 8-inch converted nfle, mounted 
for taiget practice; work completed, 97, 
702. 

1S9S. 8-inch rifle dismounted and 
moved to a temporary battery, 98, 716. 

Key West, Fla, — EmpUicements for four 10- 
inck gunson disappearing carriages^ mdoel 
1896; two SAncn guns on disappearina 
carriages, model 1894, and eight l^-inch 
rifled mortars. 

1S97. $412,225 allotted. Work be- 
gun, under contract, on excavation. De- 
scription of plant. 97, 703. 

1S9S. $6,000 allotted. Concrete 
work completed, ironwork nearly com- 

Sleted (itemizea quantity of work to 
ate). $9,300 allotted for moving and 
mounting guns and carriages. Three 
10-inch and 2 8-inch guns and carriages 
and 6 mortar carriages mounted. 98, 
721, 722. 

1S99. $4,000 allotted for work on 
emplacement, and $900 allotted for mov- 
ing and mounting guns and carriages. 
One 10-inch gun and carriage, 2 mortar 
carriages, and 8 mortars mounted, com- 
pleting themountingof armament. Some 
concrete work, ironwork, and sand filling 
to be done. Items of work accepted and 
paid for to Jan. 30, 1899. 99, 891, 896. 
1900« Ironwork completed. Some 
concrete work and sand fillmg to be done. 
Electrical firing apparatus mstalled in 
mortar battery. $575 allotted for pur- 
chase and installing 12 locking devices for 
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ammanition hoists. Work done by hired 
labor. $1 , 800 allotted for providing com- 
municating galleries between emplace- 
ments. Plans prepared. Work delayed 
because of yellow lever. 1900, 925. 

iSlf. JohM River, Fla. — Temporary battery. 

1S9S. $13,160 allotted. Consent of 
owners of land obtained; work l)egun in 
April on a temporary battery to mount 
5-mch B. L. siege rines and 7-inch B. L. 
siege howitzers; built of 10 by 10-inch 
timber in revetment, and magazine walls 
with sand embankment. Two mamizines 
in traverses provided. Gun and nowit- 
zers received and mounted in May. 98, 
716. 

1 S99. $100 allotted ; work completed, 
99,888. 

Miami^ Fla. — Temporary battery. 

1S9S. $12,460 allotted. Consent ob- 
tained from owners of the land; work be- 
gun Apr. 13, and by May 12, the battery 
was practically completed, 98, 717. 

1§99. $470 allotted; armament and 
all other property removed and the bat- 
tery abanaoned, 99, 890. 

St. Augugtine, Fla. — Temporary battery. 

1S9S. $12,460 allotted. Project ap- 
proved for timber revetment walls and 
sand embankment, with 2 magazines in 
traverses, also built of timber and covered 
with sand. 98,717. 

1 §99. Battery com pleted and turned 
over to troops, 99, 888. 

St. Johns River. — Emplacemerds for two 
S-inch B. L. rifles on strengthened 15- 
inch barbette carriages. 

1§98. $29,000 allotted. Consent ob- 
tained from owners of the land. Work 
begun, excavation completed, and founda- 
tions for the platforms prepared. 98, 718. 

1S99. $3,500 allotted. Concrete 
work begun, platforms completed, car- 
riage altered, and guns mount^. 99, 889. 

Key Westj Fla. — Emplacanents for two 4-7 

R, F. guns. 

1S98. $10,000 allotted. Two tem- 
porary platforms built and guns mounted. 
Work Degun on permanent emplace- 
ments. 98, 724. 

1899. $8,000 allotted. Work on per- 
manent emplacements begun. 1,415 c. y. 
concrete, composed of broken brick in- 
stead of broken stone, and 3,478 c. y. sand 
placed. Emplacement completed. Item- 
ized cost of work. 99, 894. 

1900* Emplacements turned over to 
troops, 1900, 926. 



Key Westy Fla. — Four emplacements far 
15'ponnder R. F. guns. 

1899. $22,000 allotted. 2 emplace- 
ments completed awaiting arrival of gun 
carriages. 850 c. y. of concrete, com- 

, posed of broken bnck instead of broken 
, stone, and 2,050 c. y. sand placed. On 
the other 2 emplacements work was de- 
layed somewhat, only 506 c. v. concrete, 
similar to that above, placed. 99, 894. 

1900. $750 allotted. 627 c. y. of 
concrete placed. No further work can 
be done until receipt of the gim mounts. 
1900, 926. 

Key Weslj Fla, — Two emplacements for 
16-pounder R. F. guns. 

1900. $13,000 allotted; plans ap- 
proved; no work, 1900, 927. 

nilscellaneoas. 

Electric light plant. — Key West, Fla. 

1899. $18,500allotted. Workb<i^n 
on 2 power stations and 2 separate light 
plants; stations completed, one dynamo 
installed, and wiring in progress. 99, 
895. 

1900. $800 allotted. Work com- 
pleted and turned over to the care of 
troops on March 12, 1900. 1900, 927. 

Preserratloii and repair. 

1897. Key West— $3, 701. 12 allotted, 
repair of quarters and bridges, 97, 707. 

1 898. Key West— $5,950 allotted, re- 
pair of bridges, buildings, and 2 temporary 
platforms for 15-inch guns built of timber 
and concrete; no guns mounted. 2un8erv- 
iceable platforms torn out and guns, still 
mounted on carriages, moved to the rear. 
3 platforms of concrete and granite pintle 
blocks, for 8-inch converted rifles, built 
on site of the old platforms, and guns 
mounted. 98, 724. 

1 899. Fort Marion, Fla.— $200 allot- 
ted for minor repairs, 99, 888. St. Johns 
River — $2,350 allotted for care of torpedo 
material, railroad track, and care of prop- 
erty, 99, 889. $875 allotted for repair 
of leaks in gun and mortar batteries; 
methods and results of waterproofing, 99, 
896. $3,000 allotted for a roadway. 
Work on sand fill. 99,897. $700 allotted 
for repai rs to bridges and bui Id ings. $400 
allotted for storage of torpedo material; 
work completed. 99, 897. 

1 900. St. Johns Ri ver— $1, 700 allot- 
ted for cleaning and storing torpedo ma- 
terial and for watchman's services, 1900, 
923. Roadway— 1,000 c. y. of brick 
crushed and 250 blocks of concrete curb- 
ing, each 4 f. long, made; necessary fill 
incomplete. 1900,927. $100allottedfor 
supplies for care and preservation of elec- 
tric-light plant; supplies purchased and 
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tamed over to the care of troops, 1900, 
929. 

Range and position finders. 

1899. Key Westr-^20 allotted. 5- 
inch cast-iron pipes filled with cement 
were set up as stations for Lewis depres- 
sion range finders, emergency (B) type. 
Base rings for the instraments set in mor- 
tar on top of these pipes. 99, 896. 

Sites. 

J^ey Wed: 

$4,600 allotted and one site, livermore 
estate, bought. $100 allotted for inci- 
dental exx)enBes connected with acquire- 
ment of another sit€ for which condem- 
nation proceedings were instituted. 97, 
707. $19,800 allotted and site, for which 
proceeding had been instituted, pur- 
chased. 98, 723. 

EaM cxxui of Florida: 

$250 allotted for survey of site needed 
forfortification purposes, 99, 890. $1,500 
allotted for making a topographical sur- 
vey; completed. 1900, 924. 

Snbmaiine mines. 

1S97. Key West, Fla.— $10,000 al- 
lotted for mining casemate and cable gal- 
lery. Project. Work b^^ and the cable 
^lery completed. Table showing results 
of Bosendale cement tests. 97, 705. 



1S9S. St. Johns River, Fla.— $8,000 
allotted for planting mines, material pur- 
chased, and mines made ready for plant- 
ing, 98, 720. Key West-$22,000 allot- 
ted for purchasing material and planting 
mines and operating a 30-inch search- 
light. Mines plant^, and searchlight 
operated nightlv. 98, 725. 

1S99. St. Johns River, Fla. — Mines 
removed in Sept. , 1 898, by exploding them ; 
cable and other material stored. I18OO 
pounds of unused dynamite sold for ^216 
to the dealer who furnished it. 99, 889. 
Key West -$4,800 allotted for a cable 
tank, with railroad track leading to break- 
water; work about completed. $200 al- 
lotted for fitting up casemates for the 
storage of torpedo material; not com- 
pleted. 99, 895. $682 allotted for oper- 
ating searchlights; as all mines were re- 
moved by explosion the money was not 
used. 99, 897. 

1900. $3,105 allotted for general re- 
pair of plant, painting ironwork, eto., 
and caring for torpedo material, 1900, 
928. 

Supplies for eoast defenses. 

1900. $600 allotted for such supplies 
as might be called for by requisition of 
the artillery, duly approved by the Chief 
of Engineers, 1900, 929. 



FOOTE. (See WaMngUm, D. C.) 

FORT ORATIOT IIIIL.ITARY RESERTATIOBi, IinCH. (See Lake 

ports,) 



En^neers. 

Chief of Enoineebs. Reports, 71, 
104; 72, 102; 78, 116. 

Operations. 

1871. By acts of July 20, 1868, and 
Mar. 18, 1870, this reservation was di- 
vided into lots of convenient size and 
242 were sold. $3,000 appropriated for 
defraying expenses. Amount received 
from sale of lots, $41,524. Another sale 
contemplated. 71, 104. 

1873. Another sale began Aug. 8, 



1872, and continued till all lots offered 
were sold. Amoimt received was 
$58,433.91; a small part unsold. $2,000 
appropriated for properly laying out the 
streets and lots. 72, 102. 

1873. Act of Mar. 3, 1873, author- 
ized the Secretary of War to survey, 
plat, and sell the cemetery groimds, sub- 
ject to certain restrictions. No prelimi- 
nary action, provided by the statute, had 
been taken oy the city of Port Huron. 
73, 116. 



FORTS. 

Adams, Newport Harbor, R. I. (See Massachusetts, southeast coast qf, and Rhode Island at New 

Bedford, Mass., and Neivport, R. I.) 
Andrew. (See Boston Harbor, Mass.) 
Barrancas and Redoubt. (See Pensacoln, Fa.) 
Canby, Wash. (See C(dumbia River, Oreg. and Wash.) 
Carroll. (See BaUimore, Md.) 
Caswell, Cape Fear River. (See North Carolina.) 
Clinch, Fla. (See Oeorgiaand Cumberland Sourid.) 
Columbus. (See New York Harbor.) 
Constitution. (See Portsmouth Harbor, N. H.) 
Delaware, Del . (See Delaware River. ) 
Du Font, Del. (See Delaware River.) 
Foote, Potomac Kiver, Md. (See Washington, D. C.) 
Gaines, Dauphin Island. (See Motnle ana Mississippi Sound.) 
QoTgea, Me. (Hog Island Ledge, Me.) (See Maine coast.) 
Qieen, R. I. (See SouUieaH coast qf MaetachwcUa amd Rhode Island. ) 



1406 



ANALYTICAL AND TOPICAL INDEX TO 



FORTS— Continued. 

QrlBWold, Oroton, Conn., Battery at. (See Long Itkmd, Eatteru entrance to Sound and ooatt qf 

ConneeticuL) 
Hale. Long Island Sound. (See Easiem entrance to, and coatt qf Cbnnectieut. ) 
Hamilton, and additional batteries. (See New York Hari)or.) 
Independence (Cafttle Island). (See Boston Harbor, Mom.) 
Jackson. (See Georgia and Cumberland Sound.) 

Jackson, Mississippi River, La. (See New Orleans, La., and Sabine Pass, TKr. ) 
JelTerson, Garden City. (Sec Florida, cast coast, and Key West.) 
Johnson, James Island, jf Sec North Carolina; SotUh CaroUna.) 
Knox, Bucksport, Me. (See Maine coast.) 

Livingstone, Barataria Bay, La. (See New Orleans, La., and Sabine Pass, Tsx.) 
Macomb, Chef Menteur Pass, La. (See New Orleans, La,, and Sabine Pass, Tez.) 
Macon, Beaufort Harbor. (See North Carolina.) 
Marion. (See Florida, eojtt coast, and Key WetL) 
Mason. (See San Francisco, Cal.) 
McClary, Me. (See Portmiouth Harbor, N. H.) 
McHenry. (See Baltimore, Md.) 
McRee. (See Fensacola, Flo. ) 
Miffiin, Pa. (See Delaware River.) 

Monroe, Old Point Comfort, Va. (See Hamipion Roads, Va.) 
Morgan, Mobile Point, Ala. (See Mcbile and Mississippi Sound.) 
Mott, N. J. (See Delaware Rwer.) 
Moultrie, Sullivan Island. (See South OanMna ooaat.) 
Niagara, N. Y. (See Lake ports.) 
Oglethorpe, Ga. (See Oeorgia and Cumberland Sound.) 
Ontario, Offvvego, N. Y. {&ee Lake ports.) 

Phcenix. ( See Southea^ coast qf Massachusetts and Rhode Island. ) 
Pickens. (See Pensac(^, Fla.) 

Pike, Rigolets Pass, La. (See Neto Orleans, La., and Sabine Pass, Tex.) 
Point, Fort at. (See San f^neisco, Cal.) 
Popham, Me. (See Maine coast.) 
Preble (New Fort). [See Maine coast.) 

Pulaski, Cockspur Island. (See Oeorgia and Cumberland Sound.) 
Scammel. (See Maine coast.) 
Schuyler, East River. (See New York Harbor.) 
Sewell. (See Boston Harbor, Mass. ) 

St. Philip, Mississippi River. La. (See New Orleans, La., and Sabine Pass, Tex.) 
Btandish. {See Boston Harbor, Mass.) 

Stevens, Oreg. (See Columbia River, Oreg. and Wash., mouih qf.) 
Bumter. (See South Carolina, coast qf.) 
Taylor, and batteries. (See Florida, east coast, and Key West.) 
Tompkins. {See New York Harbor.) 
Totten. (See Post at Fort Totlen.) 

Trumbull, at ' ' Fort Point." (See Long Island Sound, eastern entrance to, and eooit qf OownecUcuL ) 
Wadsworth (formerly Fort Richmond). (See New York Harbor.) 
Warren (Georges Island). (See Boston Harbor, Mass.)^ 
Washington, Potomac River, Md. (See Washington, I). C.) 
Winfield Scott. (See San Francisco, OaL) 
Wlnthrop, and batteries. (See Boston Harbor, Mass.) 
Wood. (See New York Harbor. ) 
Wool, Va. (See Hampton Roads, Va.) 

OAINES. (See Mobik and Mismsgippi Sound. ) 
OALTESTON, TEX. 



Contracts. 

1§96. Battery for 8 12-inch mortars, 
$06,491.80, 07, 742. 

1 §99. Electric light plant for 10-inch 
battery No. 1 and mortar battery No. 1, 
19,248, 00, 958. 

Engineering features. 

Carriages, relevehng, 00, 953, 973. 

Cement, table of tests, OQ, 526; 07, 
737, 741. 

Concrete, cost per c. y., 08, 766; 1000, 
970. 

Concrete, ingredients of, OQ, 525; 07, 
737; 00, 959. 

Condensation, methods of preventing. 
Beport. 00, 951, 960, 970. 

Dra 
951. 



rainage system, description of, 00, 



Grillage foundations of old railroad 
iron, 08, 768; 00, 955. 

Mmes, defects noticed in sabmarine, 
08, 770. 



Mines, description of, method of laying 
and removing, 08, 769, 00, 964. 

Seepage through concrete roof, preven- 
tion of. Beport 00, 952, 970. 

Engineers. 

Chibf of Enoinbbbs. Reports, 70, 31; 
80, 51; 81, 52; 82, 60; 88, 46; 84, 52; 
86, 45; 86, 45; 06, 19, 524; 07, 19, 737; 
08, 29, 765; 00, 33, 951; 1000, 29, Q58. 

Board of Enoinbebs: 

1882. Constituted to consider and re- 
port upon the construction of fortifica- 
tions, and what number, if any, could be 
dispensed with. Report, 88, 427. 

Enoikbgbbs in Chabob: 
Lt. Col. A. M. MiUer, 1896-08. 
Capt. C. S. Bich^, 1898-1900. 
Maj. J. B. Quinn, 1898-99. 

Assistants: 
Lt. W. V. Judson, 1896-07. 
Capt C. S. Bich6, 1897-98. 
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Lt. H. BorgeeB, 1898-99. Report, 08, 
760. 

Forts and liaUeiiet. a— Opera- 
UoiM* 

Batteries at entrance to harbor. 

]§71l-§6* Plans made for batteries 
at Pelican Spit, Gralveston Island, and 
Bolivar Point, 70, 31; 80, 51; 81, 52; 
83, 50; 83, 46; 84, 52; 85, 45; 86, 45. 

Emplacemeni for two lO-inch gtms. Battery 

No. 1. 

1897. 1100,000 allotted. Work be- 
gan on one emplacement designed for all- 
around fire ana one for limited fire, and 
site raised to a level of 8 f. above m. 1. 1. ; 
concrete work in progress. Summary of 
work with itemized cost. 07, 738. 

1898. $17,500 allotted. Concrete 
work and earth work completed. To pro- 
tect the parapet from wave action daring 
storms, sneet pUing, protected on the ou£ 
side by riprap, placed. Gun and carriage 
moanted m south emplacement; another 
gun on hand ; settlement; carriage in south 
emplacement leveled up. Summary of 
work with itemized cost 08, 765. 

1899* All-around fire carriage re- 
ceived, moanted with gun, and tested; 
new drain system completed; waterproof- 
ing completed. Itemized cost of emplace- 
ment, 90, 951. $2,500 allotted for con- 
crete splinter-prooi power house; work 
b^un and completed, 00, 953. 

1990* Electric plant installed, and 
the completed battery turned over to the 
artillery. Total cost, $117,600. Power 
house completed; cost, $2,500. 1000, 
958. 

Mortar battery. No. 1. 

1897. $117,700 allotted. Work be- 
gan under contract; sheet-piling revet- 
ment completed; site of battery raised; 
mortar platforms completed and made 
ready for iron work. Summary of work. 
07, 740. 

1898. Concrete work and sand fill 
completed; $1,600 allotted. Carria^ 
moanted and battery, except installmg 
electric plant, completed. 08, 766. 

1899. New drainage system com- 
pleted; carriages releveled, and all work, 
except instalhne electric plant, completed. 
Itemized cost of work. 00, 953. 



1900. Electric plant installed; com- 
pleted battery transferred to the artillery, 
1900, 959. 

Two 4'7-inch R. F. emplacenierUs, 

1898. $26,000 allotted. Work begun 
May 23, 1898. Sheet piling driven around 
site under contract; 2,000 c. y. sand and 
725 t riprap placed; work in progress. 
08 768 

1899. $15,000 allotted. Emplace- 
ments completed and guns mounted. 
Itemized cost of work. 00, 961, 966. 

1900. Completed emplacements 
transferred to the artillery Oct. 25, 1899, 
1000, 966, 970. 

Two 10-inch gun emplacements. Battery 

No. S. 

1898. $100,000 allotted. Work be- 
gun. 954 piles driven for foundation; 
ffrilla^ of old r. r. rails running in both 
directions and embedded in the con- 
crete, and 5,310 c y. concrete placed. 
08, 768. 

1899. $10,000 allotted. Concrete 
work completed, carria^ mounted ; guns 
not on hand. Description of waterproof- 
ing and ventilating systems. Itemized 
cost of work. 00, 96<>, 969. 

1990. Guns and carriages received 
and mounted and battery completed, 
1000, 965, 972. 

Two 8-inch gun emplacements. 

1898. $100,000 allotted. Raihroad 
track built to connect site of battery with 
Gulf & Interstate Rwy. 776 piles driven 
for foundation; grillage of two layers of 
old r. r. iron pla^d. 4,273 c. y. concrete 
placed. Platforms ready for base rings. 
98 769. 

1899. $10,000 allotted, and $1,000 
transferred from 10-inch emplacements; 
carriage and gun mounting m progress. 
Summary, and itemized cost of work.. 
00, 9G0, 967. 

1999. Mounting of guns and car- 
riages completed; waterproofing complet- 
ed, and the completed battery transferred 
to the artillery, Oct. 25, 1899, 1000, 966, 
971. 

Two emplacements for 16-r>ounder R. F. 
guns, Battery No. 1. 

1899. $30,000 allotted for euns on 
pillar mounts; work begun, trestle built, 



a UBt of works aa arranged under this head- 
Batteries at entrance to harbor. 
Emplacement for two 10-lnch gxms, Battery No. 1. 
Mortar Batterr, No. 1. 
Two 4.7-lnch R. F. emplacements. 
Two 10-inch gun emplacements, Battery No. 2. 
Two 8-inch gun emplacements. 

Two emplacements for 15-pounder R. F. guns, Battery No. 1. 
Two emplacements for 15-pounder R. F. guns. Battery No. 2. 
Three emplacements for lo-pounder R. F. guns. 
Mortar Battery No. 2. 
BmpIacementB for two 6-inoh guns. 
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and pipe laid for filling the eite for bat- 
tery. U. S. dredge boat altered. Item- 
ized cost of work. 90, 955, 967. 

1900. $3,000 transfered from other 
works. Site filled in, concrete work com- 
pleted, 741 c. y. placed; 660 c. y. riprap 
placed, and battery completed ready for 
guns. Itemized cost of work. 1900, 
959, 969. 

Two emplacements for 15-potmder R. F. 
ffunSf Battery No. $. 

1809. $15,000 allotted. Work be- 
gun Jan. 9, foundation piles driven and 
a grillage of old r. r. iron laid; concrete 
work nearly completed, sheet piling re- 
vetment completed, emplacement ready 
for armament. Summary and itemized 
cost of work. 99, 955, 970. 

1900. $1,500 transferred to other 
works. Battery, except blast surfaces 
and part of riprap protection, completed. 
Sand fill completed, 3,433 c. y. placed. 
No guns received. 1900, 960, 972. 

Three emplacements for IS-pounder R, F, 

guns, 

1§99. $30,000 allotted. Work begun 
January 26; all sheet piling driven, foun- 
dation piles driven, grillage of old rail- 
road iron placed, and gun platforms made 
ready for carriages. Summary of work. 
99. 956, 968. 

1900. $1,500 transferred to other 
works. Concrete work completed, 1,109 
c. y. placed; sand protection completed, 
4,000 c. y. placed. Battery completed 
and turned over to the artillery March 31. 
No guns or carriages received. Itemized 
cost of work. 1900, 961, 971. 

Mortar battery, — No, 2. 

1899. $125,000 allotted. Work be- 
ffun September 17, 1898, foundation piles 
oriven, timber grillage laid, concrete 
work nearlv completed; damp course at 
the 9-foot elevation under all magazines, 
and an asphalt course over all roofs, com- 
pleted. Summary and itemized cost of 
work. 99, 957, 969. 

1900. Sand fill completed, 50,245 
c. y. placed, 920 t. riprap protection 
placed, 8 mortars and carriages received. 
Itemized list of expenditures. 1900, 
963, 972. 

Emplacements for two 6'inch guns, 

1900. $5,000 allotted. Work b^n; 
125,000 c. y. sand filling placed on site; 
sand fences built to prevent cutting of 
channel through the site during high 
tide. 1900, 965, 971. 



Miscellaneous. 

Electric-light plant. 

]§99. $10,000 allotted for 10-inch 
battery No. 1 and 12-inch mortar battery 
No. 1. Work done under contract, wir- 
ing completed, dynamos and engine in- 
stalled, work in proj^ress. 99, 957. 

19O0. Installation completed and 
battery transferred to the artillery, 
1900, 963, 971. 

PreserTatlon and repair. 

1§99. $7,100 allotted. Drainage 
system and waterproofing completed at 
10-inch battery No. 1, and slopes repaired 
at mortar battery No. 1, 99, 958. 

1900. $2,455 allotted. Repairing 
ammunition hoists, slopes; planting Ber- 
muda grass seed on slopes; plimting trees; 
releveUng gun platforms; repairing maga- 
zine doors; minor work, 1900, 964. 

Sites. 

$71,000 allotted for one site, 97, 741. 
$4.75 allotted for a second site, 98, 
767. 

Submarine mines. 

1§96. $10,000 allotted. Work be- 
gun on a mining casemate, 111 c. y. con- 
crete placed. Ingredients of concrete. 
Testing cement. 96, 19, 524. 

1§97. $9,562.40 allotted. Work 
completed; a total of 1,085 c. y. concrete 
and 10,795 c. y. of earth placed. Total 
cost, $15,009.27. Itemized cost of work. 
97 737. 

JS9§. $12,000 allotted. SuppUes 
purchased and a temporary line oi tor- 
pedo defense begun, but discontinued 
after reception of other material; mines 
planted and tests made. 98, 769. 

1 §99. $750 allotted. Searchlight in- 
stalled on 2 railway flat cars, on the U. S. 
jetty track, 99, 963. $3,000 allotted for 
cable tank; work begun and nearly com- 
pleted; cable stored, 99, 963. $2,000 
allotted for a wooden torpedo storehouse. 
Work begun and completed, except minor 
work; torpedoes, ancnors, and oUier sub- 
marine mming material stored, 99, 963. 
Report on planting and removing miaee, 
99, 964. 

1900. Cable tank completed and 
cable stored, 1900, 967. Torpedo store- 
house completed and all torpedo material 
stored, 1900, 968. $5,000 allotted for 
system of tracks for submarine-mining 
service; work completed. Itemized coet, 
1900, 968, 971. 
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Contracts. 

1§96. Wharf, $15,361.72. Emplace- 
ment for four S-inch guns, $126,861. 97, 
701, 702. 

1§90. Portland cement, 5,000 bar- 
rels, $2.47 per barrel, 1900, 919. 

En^tneerlng features. 

C«ment testing, 1900, 918. 

Concrete mixing, 99, 872. 

Cracks, rep>air8 of, 99, 870. 

Guns, mo\nng and mounting, 99, 877. 

Magazines, dampness in, 99, 884. 

Materials, construction, itemized cost, 

98, 709; 99, 873; 1900, 917. 
Plant, arrangement of, 99, 870. 
Portland cement specifications, 1900, 

918. 

Settlement of emplacements, 99, 870. 

Teredo, protection of piles against, 97, 
700. 

V^etable growth for holding sand, 99, 
879. 

Waterproofing, 99, 871 ; 1900, 918, 920. 

Wharf, description and cost, 97, 700. 

Engineers. 

Chief of Engineers. 66, 14; 67, 12; 
68, 16; 69, 16; 70, 23; 71, 20; 72, 17; 
73, 18; 74, 22,-^76, 22; 76, 23; 77, 19; 
78, 22; 79, 26; 80, 44; 81, 44; 82, 41; 
88, 47; 84, 42; 86, 36; 86, 36; 94, 10; 
95, 11; 96, 17, 517; 97, 17, 700; 98, 25, 
707; 99, 27, 870; 1900, 25, 917. 

BoABD OF Enoinbebs: 

1882. Constituted to consider and re- 
port upon the condition of fortifications, 
and wnat number, if any, could be dis- 
pensed with, 82, 423. 

Engineers in Chabge: 
Maj. F. A. Sears, 1866. 
Capt. J. W. Barlow, 1866-70. 
Col. Q. A. Gillmore, 1869-86. 
Cfept. W. Ludlow, 1870. 
Capt. J. C. Post, 1883. 
Capt. O. M. Carter, 1894-98. 
Capt- C. E. Gillette, 1898-1900. Report, 

99, 884. 



Lt. Col. W. H. H. Benyaurd, 1899. 
Capt. C. H. McKinstry, 1899-1900. 

Assistants: 
Lt. H. Burgess, 1896. 
Lt. H. S. Morgan, 1898-99. 
Lt. C. 8. Bromwell, 1898-99. 
Lt Lytle Brown, 1899-1900. 
Lt E. M. Markham, 1900. 

Forts and batteries. « — Opera- 
tions. 

Savannah, — Fort Pulaski, Coclcspur Island, 
mouth of Savannah River, Ga. 

l§a». Work begun, 80, 44. 

lS6fl. "Work lx*^un preparing to 
mount armament — brick and stone ma- 
sonry work, repair of gun platfomiH, 
taking up an<l resetting traverse stones 
and rails to restore the i)roper radius and 
level; thorough repair of the water bat- 
tery, and construction of 6 wooden plat- 
fornis for 100-pounder rifles, 69, 16. 

lfi$70. Estimated cost of approved 
modifications, $53,000; necessary repair 
of gun platforms to enable guns on hand 
to be mounted; wooden wharf built, 70, 
24. 

1871. $26,500 appropriated, 71, 20. 

187a. $25,000 appropriated. Neces- 
sary temporary buildings erc»cte<l; old 
gun platforms and breast-height wall of 
the demilune removed; scarp wall of both 
faces raised; exterior and 8ui)erior sloixis 
rearranged and sodded; old terreplein 
excavated for piling and grillage for the 
guns and magazines of tlie north face; 
construction of the grillage for 2 guns in 
the northeast an^le; driving of piling for 
the adjacent service magazine; replacing 
the drawbridge over the demilune ditch, 
and minor work. 72, 17. 

1873. $50,000 appropriated. Com- 
pletion of sand filling over grillage; re- 
taining wall in rear of gun platforms and 
the breast-height wall for 2 gun plat- 
forms; scarp wall of the lyorge face raised ; 
new pile driver built; grillage laid for the 



a List of works m arfinged under this head- 
Savannah— Fort Pulaski, Cockfipur Island, mouth of Bavannah River, Ga. 
Savannah — Fort Jackson, Savannah River, Ga. 
Savannah— Fort OKlethorpe, Savannah River. Ga. 
Cumberland Souna— Fort Clinch, Ameliii I.sland, Fla. 
Savannah— New fort on Tybee Island, mouth of Savannah River, Ga. 
Savannah — Four emplacementH for &-inch rifles, disappearing carriages. 
Savannah Harbor, Ga.— Emplacement for 12-inch B. L. rifles, uoudisappearing carriages. 
Savannah, Ga.— £mplacement for 6-inch R. F. gun. 
Savannah, Ga.— Platform for 8-inch rifle. 
Savannah, Ga. — Rapid-flre emplacement. 
Savannah, Ga. — ^Rapid-flre emplacement at Wassaw Sound. 
Brunswick, Ga. — Temporary defenses. 
Darlen, Ga.— Temporary defenses. 
Cumberland Sound — Emplacement for 8-lnch B. L. rifle. 
Cumberland Sound— Temporary batteries. 
Femandina, Fla.— Temporary batteries. 
Savannah, Oa.— Emplacements for eight 12-inch mortars. 
Savannah, Ga. — Emplacements for two 4.7-inch R. F. guns. 
Savannah, Ga.— Site 1.— Emplacements for two 15-pounder R. F. guns. 
Savannah, Ga.— Site 2.— Emplacements for two 15-pounder R. F. guns. 

9207—02 89 
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adjacent service masazine to sjans 8 and 
9, north face; piling for foundation of gun 
platforms 6 and 7 completed, and minor 
work. 78, 18. 

1§74. $20,00Q appropriated. Com- 
pletion of breaflt-heignt wall and concrete 
foundations of gun platforms 8 and 9 ; ma- 
sonry of service magazine and passage- 
way between guns 7 and 8, and work on 
platforms 4, 5, 6, and 7; 2 guns of ap- 
proved caliber mounted on 8 and 9, and 
minor work. Summary of work. 74,23. 

1§75* Parapet on north and south 
faces of demilune nearly completed; all 
gun platforms laid; work on parados. 
All aoors made and hung, and minor 
work. Summary of work. 76, 23. 

1876. Entire demilune nearly com- 
pleted; retaining wall rebuilt; modifica- 
tion work begun. New piers on north 
front raised. 76, 23. 

1 § 77* Preservation and care, 77, 19; 
78, 22; 70, 26. 

l§§d. Repairs to buildings and 
bridges, 82, 41. 

l9§3. Wooden fronts of casemates 
renewed; repairs to wharf, 88, 38. 

1§§4. Concrete masonry covered 
with sand up to grade, and slopes sodded; 
dikes repaired, §4, 44. 

1§§9. Buildings repaired; contract 
made for repairing 20 permanent plat- 
forms for 8-mch and 10-inch Rodman 
guns on the barbette of the main work, 
84, 36. 

1§§6. 20 platforms repaired; general 
repair of work, 86, 36. 

Savannahy Fort JackBOUt Savannah River, 

Oa. 

1§43. Work begun, 80, 44. 

1§70. Estimated cost of approved 
modifications, $16,000, 70, 23. 

1§79. $15,000 appropriated, 72, 17. 

1§73. Modification work begun. 
Casemate arches reenforced, scarp wall 
raised and breast-height wall completed; 
parade wall partly rebuilt and raised; 
2 earthen traverses removed from terre- 
plein and the material used to fill in the 
parapet. 78, 18. 

1 9 74 • Parade and breast-height wall 
finished, parade wall raised, and concrete 
foundations for guns 1, 2, 4, and 5 built 
and gun platforms laid. Temporary ar- 
mament of 6 guns mounted; 10-mch S. B. 
in positions 1, 2, and 3, and 100-pounder 
Parrott rifles in positions 4 and 6. 74, 22. 

1§76. Service traverse magazine 
built between guns 3 and 4 of barbette 
battery. 76, 23. 

1§93* Repairs to bridges and doors, 
88, 41. 

1§83* Wharf repaired and grass cut, 
88, 37. 



Savarmahf Ga,, Fort Oglethorpe, Savannah 

River, Ua, 

1§49. Work be^n, 80, 44. 

1870. Modification work begun, 80, 
44. 

1 §84. 2 casemates fitted up as storage 
rooms for engineer property and gran on 
slopes cut, 84, 43. 

18§5-§6. Repairs to bridge and 
buildings, 85, 36; 86, 36. 

Cumberland Sound — Fort CUnch, Amelia 
Island, Fla, 

1847« Work begun, 80, 44. 

1§66* Curtain galleries connecting 
the parade with the terreplein of the 
chemin-de-ronde constructed, excavation 
for them filled in, and the ramparts made 
ready to receive the barbette gun plat- 
forms. Work on exterior pantos wall, 
and filling of the glacis. 66, 14. 

1§67* 4 platu>rms, northeast and 
northwest curtains, completed; 4 other 
platforms on the northeast and 6 on the 
northwest nearly completed; foundations 
of breast height wall on 3 fronts laid,- 
terreplein formed, graded and seeded; 
work on exterior wall of parados, drain- 
age, quarters, and minor work, 67, 12. 

1§6§. Main sewer completed, draw- 
bridge gateway nearly finisned, comple- 
tion of masonry of those gun platforms 
which had been begun. Work suspended; 
place in charge of a keeper. 68, 16. 

1§69* Preservation and care, 60, 16. 

1§70« Modification plans, estimated 
cost, $106,000, 70, 24. 

l§71-73* Preeervationand care, 71, 
20; 72, 18. 

1§77* Barracks repaired, 77, 20. 

1879. Modification plans necessary 
for the reception of proposed armament 
of modem guns, and for a new exterior 
batterv, completed, 70, 27. 

]§90. Jetties to be built under con- 
tract, 80, 45. 

1 § 8 1 • Work on jetties and on roofing 
over the 5-tower bastions; repair of quar- 
ters, 81, 45. 

1 § §d* 5 jetties completed, and minor 
work, 82, 42. 

1§§3« Jetties extended, and 2 new 
spur jetties built, 88, 39. 

1§84* Breakwater or protection of 
wood to preserve the engineer ofi^cers* 
quarters at Old Femandina built, and re- 
pairs made to buildings, 84, 44. 

1 §§5. Repairs made to 4 permanent 
front pintle platforms for 15-inch Rodman 
guns, and to 18 permanent front pintle 
platforms for 8-inch or 10-inch Rodman 
guns, or corresponding rifles; doorways 
leading to bastions repaired; and beach 
protected with compressed brush mattreas 
work loaded with stone, 85, 37. 
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188#« Gtoeral repair of buildings, 
etc., 86, 37. 

1808. $1,200 allotted. Temporary 
parapet of sand bafls constmcted in front 
of two 15-inch Rodman gons. Ammuni- 
tion received, 30 ahells shipped away. 
98, 713. 

Savafinahf Qa. — New fort on Tybee Island, 
moiuh of Savannah River y Ga, 

1873. Plans in progress, 78, 18; 78, 
19. 

in 74. Surveys made, 74, 23. 

1879. Necessary land acquired, and 
its boundary marked with stone monu- 
ments, 76, 23. 

1876. Plans completed, 76, 24. 

1889. 3 jetties built, 590 f., 750 f., 
and 650 f. long, 82, 42. 

1883. $5,000 allotted from ai)pro- 
priations for preservation and repair of 
fortifications for increasing height of jet- 
ties, 88, 38. 

1884. Some work done on jetties, 
84,44. 

1889* Additional work on jetties to 
be done under contract, 85, 37. 
1886. Jetties extended, 86, 37. 

Savannahj Qa, — Four emplacements for 
S-inch rifleSf disappearing carriages. 

1897. $155,000 allotted. Work be- 
gun under contract, 2,864 c. y. excavated. 
Wharf completed unaer contract, descrip- 
tion. 07, 700. 

1898. $23,950 allotted. 17,400 c. y. 
concrete placed, aU work completed and 
4 ffuns and carriages mounted. Summary 
ofwork. 08, 709. 

1890. $6,000 allotted. Slopes sod- 
ded, traverse circles extended and field 
of fire of each gun increased about 10 de- 
grees; settlement repaired. 00, 870. 

Savannahf Oa, — Emplacement for 1^-inch 
B. L. rifles, nondisappearing carriages. 

1898. $40,000 allotted. Work begun, 
excavation for platfonns completed; some 
concrete work. 4 telephone booths built 
08, 709. 

1899. $81,100 allotted. Excavation 
and concrete work completed. Descrip- 
tion of work. $80 allotted. A 3-inch 
artesian well sunk to a depth of 90 f. 
00, 876. 

Savannah, Oa, — Emplacement for S-inch 

R. F. gun. 

1898* $9,000 allotted. Work begun 
and practically completed; minor work, 
including mounting of gun and carriage, 
to be done, 08, 710. 

1 899. $5,582 allotted. Parapet sod- 
ded, gun aod carriage mounted and the 



completed battery turned over to the 
artillery, 00, 876. 

Savannah, Ga. — Platform for SAnch r^U. 

1898. $2,800 allotted. Temporary 
platform for 8-inch B. L. rifle built of 
concrete in one of the old forts, and gun 
and carriage mounted, 08, 710. 

1899. Gun dismounted and carriage 
shipped away by the ordnance officer, 
00,880. 

Savannah, Ga. — Rapid-fire emplacement, 

. 1898. $180. 71 allotted. Work begun, 
some materials purchased and some exca- 
vation made. Notice received that guns 
could not be procured, work stopped, and 
materials transferred to other works. 08, 
710. 

Savannah, Chi. — Rapid-fire emplaoement al 
Wassaw Sound. 

1898. $11,000 allotted. Work be- 
gun. Two emplacements for 4.72-inch 
guns mounted, and battery completed at 
end of fiscal year. 08, 711. 

1899. Guns dismounted and removed 
to a permanent site, 00, 880. 

Brunswick, Ga. — Temporary defenses. 

1898. $12,000 allotted. Tem|>orary 
batteries built at south end of St. Simons 
Island, and one east of it; north end of 
JekyI Island, and one at south end of 
Jekyl Island, 08, 712. 

1899. Artesian well sunk on Jekyl 
Island, and one at St. Simons Island. 
Magazines, etc., repaired. 00, 882. 

Darien, Ga. — Temporary defenses. 

1898. $10,000 allotted. Battery at 
south end of Sapelo Island; magazine 
built, and parapet and macazine covered 
with grass sod; small well driven and 
supplied with pump. Battery at north 
end of Biackbeard Island; magazine built 
with timber and covered with sand. 08, 
712. 

1899. Batteries damaged by storm; 
repairs made, 00, 882. 

Cumberland Sound. — Emplacement for 
8'inch B. L, rifle. 

1898. $4,500 allotted. Work begun 
on mounting 8-inch B. L. rifle on a modi- 
fled 15-inch S. B. carriage; old pintle stone 
removed, and a retaining wall of brick con- 
crete built back of the emplacement; 1,500 
c. y. sand placed in parapet, 08, 713. 

1899. $2,825 allotted. Platform and 
sand fill completed; 15-inch carriage al- 
tered; gun mounted; and ammunition 
crane erected, 00, 887. 
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Cumberland Sound. — Temporary batteries. 

l§9§. 11,600 allotted. Front of the 
old work filled in; sand causeway built 
across moat at the saMy port and cisterns 
baled out and filled with sand; artenian 
well sunk 386 f. ; minor work, 98, 713. 

Femandina, Fla. — Temporary batteries. 

1 §9§. $2,000 allotted. Battery built 
at the north end of Little Cumberland 
Island. 98, 714. 

Savannah f Ga. — Emplacements for eight 
IS-inch mortars. 

1899. 1108, 132 allotted. Work begun 
in Dec., 1898; excavation and nearly all 
of concrete work completed; description 
and cost of material and labor. 99, 871. 

1900. 117,310 allotted. Guns mount- 
ed, and battery, built of Portland cement, 
completed and turned over to the artillery ; 
cost, 1125,442 ; summary of work. 1 900, 
917. 

Savannahf Ga. — Emplacements for two 
4.7 -inch R. F. guns. 

1§99.^ $14,800 allotted. Guns were 
temporarilv mounted at defense of Was- 
taw Sound, then transferred to a new 
site in process of construction. Nearly 
all concrete work completed. 99, 875. 

1900. $1,585 allotted. Guns mounted 
and battery completed. Summary of 
work. 99, 919. 

Savannah, Ga. — Site 1 — Emplacements for 
two 16'pounder R. F. guns. 

1§99. $100allotted. No work. 99, 
878. 

1900. $9,430 allotted. Work begun 
Oct. 10, 1899, and battery completed by 
Mar. 31 , 1900, except setting fixed iron- 
work for guns. Summary of work. 
1900. 920. 

Savannah, Ga. — Site 2 — EmpUicements for 
two 15-pounder R. F. guns. 

1§99. $12,800 allotted for protection 
of mine fields. 1 ,800 c. y. sancf placed in 
foundations, also 30,000 old brick. A 
3-inch artesian well, 122 feet deep, 
driven. Minor work. 99, 880. 

1900* Battery completed and await- 
ing arrival of guns, 1900, 921. 

Mtgcellaneous, 

Savannah, Ga. — Overhauling IS-inch gun 
and repairing platform. 

1898. $1,950 allotted. Two 15-inch 
guns and their carriages lifted out of the 
emplacements, timber platforms replaced 
by concrete ones, and guns and carriages 
remounted, 98, 711. 

1899. $313.12 allotted, 99, 880. 



Remoifing Material from Temporary 
Batteries. 

1 899* $500 allotted for cleaning guns, 
painting carriages and removing ammu- 
nition and appliances from Brunswick 
and Darien defenses. Work completed, 
99,883. 

Preservation and repair. 

1898. Cmnberland Sound.— $500 
allotted for placing armament in service- 
able order, repairing magazines, and for 
minor work. Savannah Harbor. — $500 
allotted to imnrove the sanitary condi- 
tion of one of the forts. 98, 716. 

1899. Savannah Harbor.— $1,050 
allotted; ditehes cleaned and the sand 
beach in front of batteries seeded, 99, 
979. Parrott guns and carriages cleaned, 
wharf repaired; minor work, 99, 881. 
Cumberland Sound. — $1,175 allotted for 
repairs to buildings, etc., 99, 887. 

1900. $7,645 allotted. 12-inch em- 
placement — artesian well sunk 155 f. 
Brush placed on sand to hold it down, 
and minor repairs. 8-inch emplacement 
— cracks closed, iron work painte<l, 
machinery repaired; minor work. 6-inch 
battery — steps leveled, ceiling beams 
painted; minor work. 4.7-inch battery 
— ceiling beams painted, sand areas 
covered with stable manure and seeded; 
minor work on electrical apparatus, 99, 
920, 921. Site No. 2.— $750 allotted; 
cleaning ditches and moat, electrical 
apparatus and torpedo material; minor 
work, 1900, 922. 

Range and position llnderf • 

Savannah^ Ga. 

\ 1899. $50 allotted. One range finder 
installed, 99, 878. 

Submarine mines. 

1894. Savannah, Ga. — Mining case- 
mate costing $8,012.39 completed, 94, 10. 

1898. $200 allotted— inverted arches 
below two adjacent casemates of the same 
fort cleaned and converted into tanks, 
98, 711. $2,500 allotted— temporary 
operating room built in sand dunes and 
shrubbery. $4,500 allotted for purchas- 
ing explosives and planting mines; mines 
planted, 98, 714. 

1899. Savannah, Ga.— $650 allotted 
for cable tank, 99, 88. $500 allotted for 
removmg mine material, cleaning, and 
storing same, 99, 881. $2,500 allotted— 
temporary mining casemate built; minor 
work. 2 mines lost, 99, 882. Cumber- 
land Sound.— $2, 000 allotted for planting 
and removing mines and caring for the 
torpedo material. All mines removed 
by exploding them, 99, 887. 

1900. All torpedo material cleaned 
and stored, 1900, 921, 922. 
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GERRMHS I8E.AMD, ME. (Barbette battery). (See Portsmouth 

Harbor, N. H,) 

OOROES. (See Maine Qxut.) 

GOTERNORS ISUiND. (See FoH WirUhrop, Boston Harbor, Mass.; New York 

Harbor, U. S. Mastic Works. ) 

GRATIOT. ( See Lake Ports. ) 

GREAT DIAMOND ISLAND, ME. (See Maine Coast.) 

GREAT HOG ISLAND BATTERIES. (See Maine (bast.) 

GREEN. (See Masmchusetls.) 
GRIS WOLD. ( See Long Island Sound. ) 

HAlfE. (See Long Island Sound. ) 

HAMILTON. (See New Ycn-k HarlMr.) 

HAMPTON ROADS, TA. 



Contracts. 

1^N7. Wharf, $8^,306, 88, 806. 

i ^ §9. Storehouse, $7,440, 00, 386. 

1§97. Tower and wooden building 
for range finder, $1,179, 97, 660. 

1S9S. Electric-light plant, $44,200, 
98,685. 

1 §99. Concrete storage tank, $1, 769. - 
50, 99, 840. 

1900. American cement, 66} cents 
per barrel; Portland cement, $2.30 per 
Darrel; broken stone, $1,389 per c. y.; 
CTanolithic stone, $1,389 per c. y. ; Rosen- 
dale cement, $1.05 per barrel, 1900, 888, 
891. 

Engineering features. 

Concrete mixing, 99, 843. 

Flash plates, 99, 835. 

Materials, detailed cost of, 97, 657, 658, 
660; 98, 684; 99, 844; 1900, 888. 

Mines, method of unloading, 99, 842. 

Range-finder tower, description of, 97, 
661. 

vSewerage system, report on, with de- 
tailed cost, 97, 663. 

Ventilating system, description of, 
1900 893. 

Waterproofing, 98, 679; 1900, 893. 

Engineers. 

Chief of Enoinbers. 66, 13; 67, 12 
68, 15; 69, 15; 70, 22; 71, 18; 72, 15 
78, 16; 74, 19; 76, 19; 76, 21; 77, 17 
78. 20; 79, 24; 80, 40; 81, 39; 82, 36 
83, 32; 84, 37; 86, 31; 86, 30; 88, 107 



89, 12; 90, 9,385; 91, 8, 10, 530; 92,8, 
10, 465; 93, 9, 635; 94, 10. 14; 96, 9, 
508; 96, 16, 492; 97, 16. 657; 98, 23, 679; 
99, 25, 834; 1900, 23, 886. 

Board of Engineers: 

Constituted, 1882, to consider and report 
upon the condition of fortifications, and 
what number, if any, could be dispensed 
with. Report, 82, 421. 

Constituted, 1886, by S. 0., No. 268, 
Nov. 17, 1886, to select and report upon 
site and plan for wharf. Report, 88, 805. 
(Col. Tidball and Lt. Cols. Chandler and 
Hains.) 

Engineers in Charge: 

Col. H. Brewerton, 1866-70. 

Maj. W. P. Craighill, 1870-75. 

Col. Q. A. Gillmore, 1875-86. 

Capt. J. C. Post, 1883. 

Lt. Col. P. C. Hains, 1887-92. Reports, 
88, 804; 89, 463; 90, 385; 91, 529. 

Maj. L. C. Overman, 1892. 

Capt. T. Turtle, 1892. 

Maj. C. E. L. B. Davis, 1892-96. 

Maj. T. L. Casey, 1896. 

Maj. J. B. Quinn, 1900. 

Assistants: 

Lt. G. A. Zinn, 1891-94. 

Lt. D. DuB. Gaillard, 1895; (Capt.) 
1896 

Lt C. A. F. Flagler, 1896. 

Lt. C. W. Kutz, 1896-97. 

Lt. F. A. Wilcox, 1898-99. 

Lt E. H. Shultz, 1898. 



1414 



ANALYTICAL AND TOPICAL INDKX TO 



HABIPTON ROADS, yA.--Ooiitinaed. 



Forts and liaUeiiei. a — Opera- 
tloni. 

Fort Monroe, Old Point Comfort, Va. 

1817. Work begun, 80, 40. 

1§#6« Reenforcement of gun plat- 
forms; regrading ramp surfaces; altera- 
tions made to adapt water battery to the 
new 10-inch gun armament; several front 
pintle platforms for 15-inch guns built in 
the covered way, and minor work, 66, 13. 

1867. Belaying platforms; bridges, 
stone pavements, and slopes, etc., re- 
paired; repairing embrasures, removing 
traverse circles, and constructing 18 pro- 
jectile platforms of water battery, 67, 12. 

186§* Repairs to floors and em- 
brasures of casemates, terreplein, slopes, 
and ramp, and grading roadway; repairs 
to roofs of casemates in water batterv and 
covered wav, and minor repairs; 490 f. 
of wooden breast height repaired or re- 
built in the redoubt; a stone wall 80 f. 
long built to support foot of glacis, and 
repairs to slopes, 68, 16. 

1 869* Center pintle platforms for 15- 
inch guns built in front 4, and parapet 
increued in thickness; front pintle plat- 
form for 15-inch gun built in covered 
way; gpitding 1,0001. f. of roadway; work 
on drains, cleaning scarp walls, and re- 
pairing terreplein slope and ramps. Wa- 
ter battery — repairs to roofs of casemates, 
rebuilding part of sustaining wall in rear 
of two platforms, and minor repairs. 
60, 15. 

1870. Modification plans prepared. 
General repairs to pavements, cisterns, 
terrepleins, ramps, roadway, and breiJc- 
water. 70, 22. 

1871* General repairs. Summary of 
work. 71, 18. 

1873. $42,500 appropriated. Repair- 
ing and rebuildini; 3 15-inch ^n plat- 
forms; replacing pintle stones injured by 
experimental fihng of 1871; rebuilding 2 
front pintle 15-inch gun platforms in cov- 
ered way, and minor work. 72, 15. 

1873. $40,000 appropriated. 6 shot 
furnaces removed. 2 casemates floored 
and plastered for officers' use. 2 cisterns 
built; repairs to breakwater, ramps, tei^ 
replein, casemate, etc. Work begun on 
modification plans; 6,000 c. y. sand 

a List of works as arranged under this head- 
Fort Monroe, Old Point Comfort, Va. 
Fort Wool, formerly Fort Calhoun. 
Redoubt A.— Emplacements for KMnch gruns. 
Redoubt A.— Emplacement for one 10-inch gun. 
Redoubt A.— Mortar battery, sixteen 12-inch mortars. 
Redoubt B (left half).— Emplacement for 10-inch gun on spit. 
Redoubt A.~Platform for 8-inch rifle on A. R. F. barbette carriage. 
Redoubt B-C.— Three 10-inch gun emplacements. 
Four 4.72 inch R. F. gun emplacements. 
Platforms for four 8-inch rines on parapet. 
Emplacement for 10-lnch gun in bastion. 
Battery for three 12-lnch guns. 
Emplacements lor four lo-pounder R. F. guns. 



placed. Board of Engineers estimated it 
would cost $250,000 lor permanent bar- 
racks. 78 16. 

1§V4. '130,000 appropriated. Ma- 
sonry of magazine and foundations of 2 
gun platforms completed; work on 
masonry of traverse magazine, and sand 
placing in the redoubt Summary of 
work. Project for battery of 10 guns of 
heaviest caliber, exterior to fronts 2 and 
3, and for a battery of 2 guns on fronts 1, 
2, 3, and 4 of main work. 74, 19. 

1§75. $20,000 appropriated. Plat- 
forms Nos. 5 and 6, and two service mag^ 
azines completed; parapet raised and 
graded; piers of postern bridge repaired 
and entire superetructure of. bridge re- 
built; repair of wooden breakwater. 

76, 19. 
1§76* Platforms and breast- height 

walls in advanced redoubt nearly com- 
pleted. Work on terrepleins and slopes 
and roadways. 3 plauorms for heavy 
guns and 15 for lignter ones ready for 
armament. 7 6, 21. 

IS 77. Breakwater repaired. Preser- 
vation and repair. Annament — 10-inch 
Rodman gims dismounted from platforms 
87, 88, 89, and 93; 100-pounder Parrott 
rifles dismounted from platforms 91, 92, 
and 94, and mounted on platforms 87, 88, 
and 89. 8-inch converted rifle ffuns 
mounted on platforms 91, 92, 93, and 94. 

77, 17. 
1§7§* Repair of bridges and break- 
water. Timber IS-inch sea^coast mortar 
platform laid, fronts 4 and 5. 78, 20, 

1§79* Boathouses and bridges re- 
paired, 70, 24. 

1§§0. Description of fort. Repair 
of parapet, slopes, etc. 80, 40. 

l§§l-§4. General repairs. Sum- 
mary of work. 81, 40; 82, 37; 88, 32; 
84, 39. 

1§S5. Breast-height wall and para- 
pet on fronts 4 and 5 repaired and com- 
pleted; replacing 5-inch pintles with 
6-inch pintles. Permanent platforms 
for 10-inch Rodman guns Nos. 51 and 52 
on barbette of main work completed. 
Minor work. Summary of work. o6, 31. 

1§§6. Platform No. 96 pirt in serv- 
iceable order; numerous repairs. Sum- 
mary of work. 86, 30. 
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Fort WM, formerly Fori Oalhoun, 

1818. Work began, 80, 41. 

1858. Work resomed, SO, 41. 

1886. Work on the masonry of the 
8carp and piera. Sonuuary of work. 
66, 14. 

1867. Preparationfi for building the 
magazine of the first tier at the capiUl at 
the east and west ends. Summary of 
work. 67, 12. 

1 868-89 • Work on construction of 
magazines of first tier. Summary of 
work. 68, 16; 69, 16. 

1870. Projects for completion being 
prepared. Work on magazme of first tier 
and superstructure of maoajdne at west 
end ; stturway and passage miished ; minor 
work. Casemates Nos. 2 to 53, indusive, 
of first tier ready for guns. 70, 22. 

1871-78. Operations suspended, 
Aug., 1870. Preservation and care. 71, 
19; 79, 16; 78, 17; 74, 20; 76, 20; 76, 
21; 77, 17; 78, 20. 

1879. Repair of wharf and fort 
keeper's quarters. Board of engineers 
prepared modification plans for heaviest 
armament. 79, 24. 

1880-86. Description and impor- 
tance of fort. Preservation and repair. 
80, 41; 81, 41; 82, 38; 88, 34; 84, 40; 
86, 32; 86, 32. 

1898. $425 allotted, 1897. Preser- 
vation and care. 98, 688. 

1 899. $1 , 260 allotted. Preservation 
and care. 99, 841. 

Redoubt A. — Emplacements for lO-inch 

guns, 

1893. 1158,848 allotted 1891. Work 
b^nn placing concrete. 92, 8. 

1893. Concrete for parapet in place 
and half of earthwork on the front com- 
pleted, 98, 9. 

1 894 . Emplacements for 2 guns com- 
pleted; awaiting carriases, 94, 10; 96,9. 

1896. $3,774 received from other 
works for completing the emplacements. 
$10,292 allotted for constructing 2 plat- 
forms; were completed. Summary of 
wor^. 96 492. 

1897. $1,300 allotted. Guns and 
carnages received; mounted by the gar- 
rison. Summary and detailed cost of 
work. Total cost, $154,379.99. 97, 656. 

1898. $1,605 allotted. Waterproof- 
ing magazines, planting hedge in rear of 
battery, and installing electric-light plant. 
98, 679. 

Redoubt A. — Emplacement for one lO^nch 

gun, 

1893. $64,000allotted in 1892. Work 
begun. 98, 9. 

1894. Emplacement completed; 
awaiting carriage, 94, 10. 



1896. $9,774 transferred to other 
works. $5,020 allotted for constructing 
platform; practically completed. Sum- 
mary of work. 96, 493. 

1697. Carriage and gun received, 
mounted, and turned over to the com- 
manding officer. Work completed. Sum- 
mary and detailed cost of work. Total 
cost, $59,246. 97, 658. 

1897. $552.50 allotted. Waterproof- 
ins magazine, and installing a small 
chloride electric storage battery. 97, 680. 

Redoubt A, — Mortar battery ^ sixteen If -inch 

mortars, 

1898. $100,000 allotted. Work be- 
gun on repair of whari. 96, 9. 

1 896. Plans modified, repair of wharf 
completed, and plant constructed, 96, 
494. 

1897. $100,000 aUotted. All con- 
crete in the pits, wing walls, and main 

;«work, and 20,200 c. y. sand placed. Sum- 
mary and detailed cost of work. 97, 659. 

1898. Mortars mounted. Work com- 
pleted; 21,741 c. y. concrete placed. De- 
tailed cost of work. Mortars fired. 98, 
683. 

1899. Because of dampness in main 
magazine, 2 small temporary magazines 
built at cost of $1,299.60. JDescnption. 
99 839. 

i90b. $1,246 allotted. Waterproof- 
ng. Ventilating system, description of. 
Concrete steps placed up the slope of 
center traverse. 1900, 893. 

Redoubt B (left half), — Emplacement for 
lOAnch gun on spU, 

1897. Plans being made for 10-inch 
gun mounted on an experimental disap- 
pearing carriage, model 1894, 97, 659. 

1898. $50,000 allotted. Work be- 
gun, and 2,623 c. y. of concrete and 12,038 
c. v. sand cover placed. 98, 680. 

1 899. Battery nearly completed; gun 
and carriage received, but not mounted. 
Summary of work. 99, 835. 

1900. Gun mounted by garrison and 
tested; electric plant partly installed and 
minor work, 1900, 886. 

Redoubt A, — Platform for S-inch rifle on 
A, R, F, barbette carriage^ model 1892, 

1898. $l,800allotted. Rifle, mounted 
for some time on a platform at northern 
end of water battery for target practice, 
transferred to a platform oehmd the 
cover of the mining casemate. 210 c. y. 
of concrete placea in platform. Work 
completed, cost $1,608.08. 98, 686. 

Redoubt B-C^^Three lO-inch gun emplace- 
ments. 

1898. $125,000 allotted. Work be- 
gun. Redoubt C, 3,725 c. y. concrete 
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and 2,186 c. y. sand plac^ed. Right half 
of redoubt B, 1,067 c. y. concrete and 
10,390 c^y. sand placed. 08, 689. 

1 §99. $5,000 allotted for completion; 
3 emplacements practically completed; 
armament in place. Summary and cost 
of work. 99, 836, 843. 

1900. Slope completed; setting up 
storage battery, 1900, 889. 

Four 4'7S-iiich R. F. gun emplacernaits. 

1898. $18,000 allotted. Plans modi- 
fied. Work begun on platforms on bar- 
bette tier. 5 old platforms removed; 3 
new platforms completed. 98, 690. 

1 899* A 11 guns mounted, and a mag- 
azine to serve tbem built in the interior 
slope of main work; cost of platform and 
magazine, $2,777.01, 99, 845. 

Platforms for four 8-inch rifles on parapet. 

1898. $8,000 allotted. Work begim 
on temporary platform and completed, 
and guns mounted. 5 old platform h and 
material removed. 98, 690. 

1899. Two carriages and guns re- 
moved from platforms and shipped to 
other points, 99, 845. 

Emplacenient for 10-inch gun in bastion. 

1899. $38,000 allotted. Work begun 
dismounting 3 old guns. 3,058 c. y. con- 
crete placed. 99, 836. 

1900. Work nearly completed. Gun 
and carriage received, and part of carriage 
assembled. Detailed cost of work. 1900, 
888. 

Battery for three 13-inch guns. 

1899. $150,000 allotted. Work l)e- 
gun. 8,500 c. y. sand placed for filling; 
8,834 c. y. concrete placed. 99,837. 

1900. Battery, except minor work, 
completed; awaiting completion of as- 
sembling 4 carriages. Summary of work. 
1900,889. 

Emplacements for four IS-pnunder R. F. 

guns. 

1900. $12,500 allotted. Workb^m 
placing 1 J 349 c. y . of sand for filling. Bat- 
tery practically* completed. 1900, 890. 

MUeellaneous. 

Electric plant. 

1899. $960. allotted for supplies for 
operating. Plants in operation six months 
ending Jan. 1, 1899. Description of plant 
99, 842. 

Iron pile bridge over Mill Creek y Fori Mon- 
roe, Va. 

1889. $20,000 appropriated for 
bridge between the military reservation 



of Fort Monroe and Elizabeth City 
County, Vji. Description of proposed 
bridge. 89, 12, 466. 

1890. Work b^run under contract 
and practically completed in May. Con- 
tract price, $17,500. 90, 387. 

Reinforcing water battery magazines. 

1898. $300 allotted. 263 c. y. sand 
placed in retaining w^all, and cribs built. 
98, 691. 

1899. 320 c. y. earth placed as cover 
for magazines, 99, 845. 

Sewerage system, Fort Monroe. 

1891. $25,000 appropriated, 1889, 
91, 10, 531. 

1 89SI. Secretary of War decided that 
two systems be constructed, one by the 
United States and the other by residents 
of the reservation, 92, 465. 

1893* Discussion as to the best 
method of drainage, 93, 14, 642. 

1 895. $37,500 appropriated, 1894, for 
one-half of cc^nstruction, the cost of the 
other half to be paid by the nonmilitary 
residents. Work begun; contract, $34,- 
482.50. 4,391 f. of 6-inch and 8-inch 
sewer pipe laid. 15 manholes and about 
10 c. y. of concrete and brick masonry 
plained. 96, 9, 511. 

1896. Sewerage system completed. 
Summary of work, 96, 498. 

1897. Post quartermaster at Fort 
Monroe assumed charge of operation and 
maintenance. Total cost, $49,527.31. Re- 
port of receipt and expenditures of con- 
struction and maintenance. 97, 663. 

Wharf at Fort Monroe. * 

1889. $175,000 appropriated. Work 
begun under contract in August 1888. 
Plans modified for steel piles instead of 
wooden ones, nearly all the piles placed, 
and lialf the flooring laid. Sununary of 
work. 89, 12, 464. 

1890. Wharf completed in Septem- 
ber, 1889, and cu8to<Jy transferre<i to the 
Quartermaster's Department Dec. 4, 
1889. Cost of materials. Storehouse on 
wharf nearlv completed under contract, 
$7,439.67. 90, 386. 

1891. Construction of pile jetty in 
progress, 91, 530. 

PreserTatlon and repair. 

1898. $3,500 allotted. Repairs of 
bridges, walks, and quarters. 98, 688. 

1899. $3,266.45 allotted for general 
repairs, 99, 840. 

1900. $1,936.59 allotted for rep^ of 
bridges, tf)rptKio material, and minor 
work. Summary of repairs. 1900,896. 

Rani^e and position Under sta- 
tionfi. 
1897. $1,800 allotted for tower and 
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shelter. Work be^pin and completed 
tinder contract; tamed over to the com- 
manding officer. Description of work. 
97, 661. 

1 808. 1500 allotted for two observa- 
tion stationg; both completed, and in- 
Btniments installed, 98, 686. 

1900. $100 allotted to enable data to 
be furnished the Board on Location of 
Position Finders as to ^vations, etc., of 
sites selected for the construction of com- 
pleted range towers. 1900, 894. Plans 
tor battery commander's station near 
mortar battery being prepared. 1900, 
895. 

Sea urallt and emliankiiieiitf • 

Fort Monroe. 

1§91. |37,000appropriated for beach 
protection. Work begun under contract 
on a pile jetty. 91, 10, 530. 

lS9d. Work on 4 jetties and sea 
wall. Summary of work. 92, 466. 

1993. 4 jetties built; work suspend- 
ed, 98, 510. 

1995. $9,100 allotted for sea wall 
near old pile breakwater; 272 1. f. of sea 
wall built. Work described. 96, 508. 

1996. Breakwater completed; coFt, 
$6,967.43. Summary of work. 96, 495. 

1900. 112,000 to be provided for 
constructing about 900 f. of wall, 1900, 
895. 



Sites. 



WiUoughby PoirU, Va. 



Tract of 47 acres and 2 rights of way 
purchased for |23,500, 92, 10. 

Submartne mtncfi* 

1 89 1 • Concrete work of mining case- 
mate completed; sand cover being placed, 
91, 8. 

1993. Casemate completed; cost, 
$29,452, 92, 8; 93, 9. 

1898. $21,150aHotted,1897. Second 
casemate begun in 1897; casemate and 
gallery completed. Summary of work. 
98, 686. Cable storage tank built; cost, 



$2,072.79. 98, 687. $27,000 allotted for 
torpedo defense; minesplanted and cared 
for. Electrical firing apparatus set up in 
casemate. 98, 692. 

. 1899. $116.85 expended for fitting 
up an unused casemate of tlip. main work 
for storing torpedo material and provid- 
ing racks for 200 torpedoes, compound 
plugs, anchors, etc., 99, 839. $2,000 
allotted for extending cable tank; work 
completed; cost, $1,962.15, 99, 840. 
$18, 000 allotted for removing mines; most 
of them removed by exploding them on 
the surface of water. Material cleaned 
and stored. 99, 841. 

1900. $1 ,000 allotted for supplies for 
sea-coast defenses, 1900, 895. 

Water supply. 

1868. Artesian well begun in 1864- 
65 with a 12-inch pipe. 186 f. of 5-inch 
pipe and 120 f. of 8-inch pipe withdrawn 
from well of 1845, the 8-inch pipe to be 
driven inside the 12-inch pipe of the new 
well. Well 370 f. deep. 68, 16. 

1869. Work continued on sinking 
the 8-inch pipe till the lowest section 
separated from the rest, at depth of 517 
f., then tubes 4 J incrhes diameter, with 
screw ends, inserted in the 8-inch pipe 
and driven to depth of 570 f., where a 
limited amount of saline water was found, 

69, 15. 

1870. Work continued on sinking 
the 4}-inch tubing. Total depth, 900 f. 

70, 22. 

1871. Well driven to depth of 906i f . 
below level of parade at Fort Monroe. 
Work suspend en in August, 1870. Plant 
cared for. 71, 18. 

187a. Work resumed October, 1871, 
by drilling instead of boring, 72, 15. 

1873. Little progress made. Work 
suspended. 73, 16. 

1891. $6,000 appropriated for new 
well. Estimates of $4,000 more required 
before beginning w^ork. 91, 10, 530. 

1899. Description of previous work, 
92, 467. 

1893. Description of previous work 
and wells in other localities. 93, 13, 635. 



HUDSON. (See New York Harbor, ) 

INDEPEim^ENC E. ( See Boston Harbor, Mass, ) 

JACKSON. (See Georgia; New Orleans^ La,, etc.) 

JAMES I8L.AIVD (FORT JOHIVSON). (See SoiUh Carolina, coast of.) 



JEFFERSON. ( See Florida. ) 
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Engineerf* 

Chief of Engineebs. Reports, 66, ii, 
19; 67, 15; 68, 22; 69, 21; 70, 29; 71, 
28; 72, 28; 78, 29. 

Officsrs in Chargb: 
Oapt. W. Ludlow, 1867-68. 
Capt P. C. Haina, 1868-71. 

Operations* 

1 S6§ • The post of Jefferson Barracks 
(about 300 acres of land) transferred to 
the Corps of Engineers oy G. O., No. 9. 
dated Oct. 21, 1867, Hqrs. Military Di- 
vision of the Missouri. $20,000 paid to 
the Quartermaster's Department lor the 



property. Alterations to barracks and 
repairs to buildings. 68, 22. 

1 §69-70. Work on quarters in prog- 
ress, 60, 21 ; 70, 29. 

1§71* Company £ reduced and re- 
organized; left lor West Point Mar. 1, 
1871. Engineer property left under the 
care of a small detachment of Engineer 
soldiers. Post, with all lands appertain- 
ing thereto, transferred .to the Ordnance 
Department. 71, 28. 

1 § 73. Engineer materialstoredat the 
post disposed of by auction in June, and 
the detachment left to guard it was or- 
dered to Willetts Point, 78, 29. 



JERRYS PODVT (barbette battery). (See PorUmouih Harbor, N. J7.) 

JOHMSON. (See South Carolina,) 

KEimEREC RIVER, ME. (See Maine Ooad.) 

KET WEST, FE.A. (See Florida, East Oxw^, and Key Wed,) 

HITTERT POINT, HE. (See Port^nwuOi Harbor,) 

KNOX. (See Maine CoasL ) 
I^AKE CHAMPE.AIN (Outlet of). (See Lake Ports,) 



Engineering features. 

Prevention of percolation of water, 
with patent granite laid in hot mastic, 
.07, 744. Not satisfactory, 08, 774. 

Engineers. 

Chief of Engineers. Reports, 66, 
3; 67, 4; 68, 7; 60, 7; 70, 12; 71, 7; 
73, 4; 73, 5; 74, 6; 75, 6; 76, 7; 77, 
5; 78, 7; 70, 9; 80, 19; 81, 16; 82, 11; 
88, 7; 84, 13; 85, 7; 86, 7; 07, 20, 743; 
08, 29, 773; 09, 33, 974; 1900, 30, 973. 

Engineebs in Charge: 
Capt. 0. B. Reese, 1866-67. 
Lt. Col. C. E. Blunt, 1866-68. 
Capt. J. W. Barlow, 1868-70. 
Lt Col. J. Newton, 1870-77. 
Capt. J. Mercur, 1877-78. 
Col. H. W. Benham, 1878-82. 
Maj. W. McFarland, 1883. 
Lt. Col. H. M. Robert, 1883-85. 
Maj. M. B. Adams, 1885-86. 
Maj. W. S. Stanton, 1897-98. 
Lt. Col. A. M. Miller, 1898-99. 
Col. J. W. Barlow, 1899-1900. 

Forts and batteries.— Opera- 
tions. 

Fort Montgomery, N, Y. 

1S4I. Work begun, 80, 19. 

1 S66. Stone and earthen parapet and 
breast-height wall of the lana front com- 
pleted; setting paiade wall coping and 
turning* floor arches; embanking terre- 



plein and cover-face; constructing ma- 
sonry barbette platforms (20), and exca- 
vating the moat, 66, 3. 

1S67. 17 barbette gun platforma 
completed; sc^up wall of the fort com- 
pleted, and minor work; the fort is ready 
tor part of its armament, 67, 4. 

1§6S. Flagging for first and second 
stories of bastions C and D completed; 
raising south end of parade wall; con- 
structing revetment wall of cover-face, 
and minor work, 68, 7. 

1S69. Staircase and south end of pa- 
rade wall raised; quarters and drainage 
under construction; the stone facing of 
west salient of cover-face completed, and 
minor work, 60, 8. 

1 S 70. Completion of staircase bastion 
C, parade walls, asi)haltic covering, and 
terrepleins of curtains 2 and 3; turning 
four arches of second-story floors of cur- 
tain 3, and completing earthen parapet 
of right flank bastion B, 70, 12. 

1§71. Projects for mooification for 
modem guns prepared by Board of Engi- 
neers, approved, 71, 7. 

l§7d. Slight repairB made to maga- 
zines, retaining walls; general care of 
work, 72, 4. 

1 § 73. Minor work, 78, 5. 

1§75. 6 shot and snell beds built on 
parade, and repairs made to earthen para- 
pet, footbridge over marsh, and cavities 
m causeway and revetment, 75, 6. 
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1§76« Parade graded, brid^ built in 
main postern, causeway repaired, and 
panu>et soddinff begun, 76, 7. 

1§77* Eartnen parapet part refiodded, 
asphalt covering repaired, and tie rods for 
strengthenii^ north face of bastion D 
placed, 77, 6. 

1§7II. Tie rods placed on curtain 3. 
78, 7. 

1879* Care and preservation, 79, 9. 

1880. Bridge and wharf roadway 
repaired; causeway and parade raised and 
graded. 80, 19. 

1881* Asphalt covering of curtains 
1, 2, 4, and 5, and of bastions B, C, D, 
and £ around the staircase, and wooden 
stair roofines, repaired; casemate doors 
painted and terreplein graded. 81, 17. 

18 §9* Repair of asphalt covering of 
cartains Noe. 1, 2, 3, 4, and 6; brick arches 
of embrasures of second tier repaired and 



repointed, and minor repairs made. 88, 
12. 

1§84« Tie-rods placed in curtains 1, 
3, 4. and 5, for fastening the scarp wall 
to the casemates to prevent leakage into 
magazines. 84, 13. 

1 § § 5. Wooden shutters fitted to em- 
brasures and loophole opening, water- 
front sally-port gateway repaired, and 
interior gates pltu^ at the land-front 
sally-port entrance. 86, 7. 

1896. 6 center pintle and 6 front 

Eintle platforms repaired; woodwork of 
ridge over moat renewed. 86, 7. 
Is97* 103 f. of parade wall covered 
with patent granite roofing laid in hot 
mastic to prevent the percolation of 
water. 07, 744. 

1 89 8-1900. Care and preservation, 
98, 774; 99, 975; 1900, 973. 



EiAKE PORTS, (i:^ Buffalo, N. Y.; Detroit River, Ftyri Gratiot Military Beserva- 
Hon, Mich.; Fori Niagara, "N, Y.; Fort Ontario, Osioego, N, Y,; Lake Champlain, 
and Niagara Eiver,) 



Eiifflneeini* 

Chief op Enginbbbs. Beports, 66, 2; 
67, 3; 68, 6; 69, 7; 70, 11; 71, 3; 72, 
3; 78, 4; 74, 6; 76, 5; 76, 6; 77, 4; 
78, 6; 79, 8; 80, 18; 81, 14; 82, 9; 
83, 5; 84, 10; 86, 5; 86, 6; 99, 33, 974; 
1900, 30, 973. 

BoABD OF Eng INKERS, 1885. Beport, 
86,509. 



Engineers in Chaboe: 
Col. T. J. Cram, 1866-70. 
Maj. W. McFarland, 1870-71. 
Maj. G. L. Gillespie, 1871-73. 
Maj. F. Harwood, 1873-74. 
Lt. Col. 0. E. Blunt, 1875-78. 
Maj. W. McFarland, 1878-83. 
Lt. Col. H. M. Bobert, 1883. 
Lt. Col. O. M. Poe, 1884-86. 
Lt. Col. G. J. Lydecker, 1899-1900. 



E.1T 



V|T 



L.AZARETTO POINT. (See BalHmore, Md.) 

Ulli: POINT (Fort at). (See/S^n i^anciaco. Ox/.) . 

HOG ISliAND (New work, l»arbeUe battery). (See Main/t 

coast,) 



liITINOSTON. (See New Orleans, La,, etc,) 

IjONO ISliAND (Head battery). (See Bogt<m Harbor, Mass.) 

liOMO ISltAND (Seven-ffun battery). {See New York Harbor,) 

L.ONO niAND §OUND (Eastern entrance to) AND COAST OF 

CONNECTICUT. 



Contracts. 

1§97. Two 12-inch emplacements 
and wharf 80. 07, 609. 

189§. Entire electric plant for 2 12- 
inch emplacements, $5,290, 98, 613; 2 
10-inch emplacements with casemate and 
wharf, $1(^,427, 08, 615; electric appa- 
latos complete for lO^inch emplacement, 
12,710.38, 08, 615; Homsby-Akroyd oil 
engine and belt, $1,695, 08, 615. 



1§99. Small stone, 11.18 and $1.24 
per c. y. ; proposals for construction ma- 
terials. 00, 753. 

1 900. Electric-light plant for mortar 
battery, $6,482, 1000, 818; 6-inch em- 
placement8--5 hoists and doors, $2,765; 
10-inch emplacements — 2 hoists and 
doors, $1,807; 12-inch emplacements — 2 
hoists and doors, $1,847, 1000, 820, 825; 
electric-light plant for 2 8-inch and 2 
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5-inch emplacemente, $1|451, 1900| 
821. 

Englneerinff features. 

Concrete mixing and placing, 08, 620, 
622; 99, 751; 1900, 821, 823. 

Concrete plant, arrangement of. 98, 
620. 

Electric plant, installing of. 1900, 
824. 

Mixer, ** gravity," 99, 751; 1900, 
821. 

Mounting guns and carriagen. 1900, 
824. 

Plant, approximate value of, 99, 761; 
1900 827. 

Plant, description of. 1900, 823. 

Sea wall, stability of, movement of 
bar, 99, 757,- 1900, 822. 

Submarine mines, preparation of ma- 
terial, novel features, operation, and 
testing. 98, 616, 618. 

Waterproofing methods. 1900, 815, 
816, 821, 824. 

Engineers. 

Chief of Enginsebs. Reports, 66, 7; 
67, 7; 69, 11; 70, 16; 71, 12; 72, 9; 
78, 9; 74, 10; 76, 10; 76, 11; 77, 8; 
78, 10; 79, 13; 80, 25; 81, 23; 82, 19; 
88, 15; 84, 21; 86, 15; 86, 15; 96, 13; 
97, 13, 608; 98, 18, 612; 99, 19, 747; 
1900, 17, 814. 

Board of Engineers: 

Constituted, 1882, to consider and re- 
port upon the condition of fortifications, 
and wnat number, if any, could be dis- 
pensed with. Report, 82, 418. 

Reports, 90, 7; 98, 15. 

Engineers in Charge: 
Capt. S. M. Mansfield, 186^-67. 
Maj. D. C. Houston, 1867-70. 
Maj. G. K. Warren, 1870-74. 
Capt. A. H. Holgate, 1870. 
Maj. J. W. Barlow, 1875-83. 
Lt Col. W. McFarland, 1883-86. 
Lt. Col. D. C. Houston, 1886. 
Maj. 8. S. Leach, 1896-1900. 

Assistants: 
Lt. W. J. Barden, 1897-1900. 
Lt E. H. Schulz, 1900. 



Forts and batteries. « — Opera- 
tions. 

New London Harbor y Conn, — Fort TVumbuU^ 
at ** Fort Point,'* 

1§3§. Work begun on casemated 
work, 80, 25. 

1§48. Work completed, 82, 19. 

1S66. Care of fort keeper, 66, 7. 

1§67. Care and preservation, 67, 7. 

1§69. Repointing the parade wall, 
69, 11. 

1§70. Modification plans for 12 15- 
inch guns or equivalent rines. Estimated 
cost, $58,000. Minor work. 70, 17. 

1 § 74 • $25, 000 appropriated. Minor 
repairs. 74, 11. 

1§75. $20,000 appropriated. Modi- 
fication work begun. Work on north 
exterior battery. 76,10. 

1§76. North exterior battery com- 
pleted, except setting platform irons and 
placing the magazine lamps, 76, 11. 

18 77-79. Care ana preservation, 
77, 8; 78, 10; 79, 13. 

1§80. History of fort; care and pre- 
servation, 80, 25. 

1 8 S 1 . Repairs to recess and embras- 
ure arches, parapet, and roads, 81, 24. 

1883. Preservation and repairs, 82, 
19. 

1883. Work on sea wall, 83, 16. 

1 884. History and description ; work 
on sea wall, 84, 21. 

1885. Drainage work,' 86, 15. 

1886. History and description, 86, 
15. 

1898. Two 15-inch S. B. guns 
mounted, 98, 612. 

1899. Sewer laid liy city of New 
Ix)ndon, 99, 747. 

1 900. Description of fort, 1 900, 81 4. 

Neiv London Harbor ^ Ckmn, — Batten/ nl 
Fort Grisivoldj Grotonj Conn. 

1840. This barbette earthen work 
begun, 80, 26. 

1870. Modification plans prepared 
for 9 15-inch guns. Estimated cost, 
$40,000. Work on shot beds. 70, 17; 
88, 16. 



aiAgt of vroTka as arranged under this head- 
New London Harbor, CJonn.— Fort Trumbull. 

New London Harbor, Conn.— Battery at Fort Griswold, Oroton, Conn. 
New Haven Harbor, Conn.— Fort Hale. 

Emplacements for two 12-inch guns on disappearing carriages. 
Two emplacements for 10-lnch rifles, distippearing carriages and a mining casemate. 
Emplacements for eight 12-inch B. L. mortars. 

Temporary defenses at Bridgeport, New Haven. New London, and at Stonington. 
Emplacements for two 10-inch B. L. rifles on disappearing carriages, model 1896. 
Emplacement for 4.7-inch R. F. gun. 

Em|)lacements for two 8-inch B. L. rifles on barbette carriages. 
Two emplacements for 6-inch R. F. guns on disappearing carriages. 
Two emplacements for 8-inch B. L. rifles, and two for 5- inch R. F. guns. 

Emplacements for two 12-inch B. L. rifles, two 10-inch B. L. rifles, and three 6-inch R. F. guns. 
Emplacements for two 5-inch R. F. wire- wound guns, with parados. 
Emplacements for two 5-inch B. F. wire- wound guns. 
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1876. Survey made of the bound- 
aries of the U. 8. lands, 76, 11. 

1977. Merestones replaced, 77, 8. 

IS 79* Sea wall repaired; some fenc- 
ing done, 78, 10. 

1 S 79. Care and preservation, 70, 14. 

1§§0. History of fort, 80, 26. 

1 SSd. Care and preservation, 82, 20. 

1SS4-86. Historv, and description 
of work, 84, 22; 80, 16. 

1898. $33.50 allotted for renewing 
coal bin and parapet steps; 11 10-inch 
guns with their carriages removed from 
the work, 98, 612. 

1900. Description of fort; repairing 
retaining wall ana parade, 1900, 814. 

New Haven Harbor ^ Conn. — Fbrt Hale. 

1866. Work begun about the close 
of the civil war. Work on embank- 
ments, sluiceway, setting 5 granite pintle 
blocks; 1 platform laid, 6 embrasures cut 
and revetted, and drawbridge built, 66, 8. 

1867. Work complete, plant sold 
at auction, and fort placed in charge of a 
fort keeper, 67, 7. 

1869. Making and hanging a gate' at 
entrance to reservation, 69, 11. 

1870. Repairs to sea wall, bridge, 
and road, 70, 17. 

1871. Negotiations pending concern- 
ing the purchase of additional land, 71, 
12. 

1873. Fort dismantled, 79, 9. 

1874. Fort abandoned, 74, 11. 
1878. Project to modify the sea 

front for modem ordnance, and to make 
permanent bomb proofs; estimated cost, 
$23,600, 78, 10. 

1 8 79. Care and preservation, 79, 14. 

1880. History of fort, 80, 26. 

1883. Importance of site, 82, 20. 

EmplacemenU for two IS-inch gun* on dis- 
appearing carriages, 

189l|. Plans prepared, 96, 13. 

1897. $132,000 allotted. Work be- 
gun by contract; excavation completed. 
97,609. 

1898. Work delayed ; time extended 
and battery completed ready for arma- 
ment by June 30, 1898, 98, 612. 

1899. $1,500 allotted. Installation 
of electric light and power plant com- 
pleted. $2,500 allotted; one carriage re- 
ceived and mounted; two guns received. 
$2,470 allotted for preservation and re- 
pair. 99, 747. 

1900. $2,500 allotted; guns mount- 
ed; battery completed and turned over 
to the artillery. $2,000 allotted for 
waterproofing. $2,500 allotted for alter- 
ation and repair; iron work painted. 
1900, 814. 



Two emplacement* for lOAnch rifles, disap- 
pearing carriages, and a mining casemate. 

1897. $10,000 allotted for the em- 
placements, and $11,000 allotted for one 
mining casemate, both to be built under 
one contract, 97, 609. 

1898. $99,000 allotted for emplace- 
ments, and $2,750 allotted for moving 
and mounting guns. Work under con- 
tract b^i^n; one carriage mounted and 
work about half done; extension of time 
granted. Summary of work. 98, 614. 

1899. $2,500 allotted for emplace- 
ments; work nearly completed. $318.17 
allotted for finishing the mounting of 
guns and carriages; completed. Mining 
casemate completed. $2,004 allotted for 
a battery commander's range-finding sta- 
tion. $310 allotted for preservation and 
repair. 99, 748. 

1900. Battery commander's station 
finished and battery transferred to the 
artillery on Mar. 22. $250 allotted for 
repairs. 1900, 817. 

Emplacertients for eight IS-inch B. L, 
mortars, 

1897. $110,000 allotted. Work be- 
gun, excavation finished, and concrete 
work in progress. $2,004 allotted for 
a battery commander's range-finder star 
tion. 99, 750. 

1 900. Battery completed ; armament 
to be mounted by the garrison; battery 
commander's station begun and com- 
pleted; proposals for electric plant re- 
ceived. Summary of work. 1900, 818. 

Temporary defenses at Bridgeport, New 
Haven, New London, and at Stonington. 

1898. $20,000 allotted. Four 10-inch 
8. B. Rodman guns mounted at Bridge- 
port, 6 at New Haven, and 1 at Stoning- 
ton; 3 platforms for 15-inch S. B. guns 
prepared at New London, 98, 616. 

1899. $4,600 allotted. Batteries at 
the several places dismantled and guns 
and carriages stored ; where the batteries 
were on private property the premises 
were restored where necessary, 99, 760. 

Emplacements for two 10-inch B. L, rifles 
on disappearing carriages, model 1896, 

1898. $100,000 allotted. Work be- 
gun, and these emplacements nearly com 
pleted by June 25; r^um^ of work; $3,000 
allotted for transporting guns, 98, 619, 
621. 

1899. Ouns and carriages received 
and mounted; electric light and power 
plant installed, and battery practically 
completed; search light temporarily in- 
stalled, 99, 759. 

1900. Platforms covered with as- 
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phalt; slopes sodded, and minor work; 
oattery transferred to the artillery May 12, 
1900, 816. 

Emplacement for a 4-7'inch R. F, gun, 

1S9§. $9,000 allotted. Workb^un, 
gan and carriage mounted; work nearly 
finished, 98, 622. 

1§99* Work postponed in view of 
the probable necessity of raising the gun 
about 2 f . on account of chai^ in the 
type of emplacements near by, 99, 760. 

1900. Gun mounted, work complet<ed 
and formally transferred to the artillery. 
Mar. 26, 1900, 1900, 820. 



Emplacements for two S-inch B. L. rifles on 
barbette carriages {IS-inch S, B,, con- 
verted), 

1898. $65,000 allotted. Workbegim 
and platform nearly completed. Sum- 
maiT of work, 98, 622. 

1899. $12, 100 allotted. Battery com- 
pleted, except mounting guns. Work on 
sea wall, 09, 759. 

1900* Interior floors concreted. 
Terreplein graded; guns and carriages not 
yet mounted, 1900, 822. 

Ikoo emplacements for e-inch R, F, guns on 
disappearing carriages, 

1899. $50,000 allotted. Work begun; 
excavation in progress, 99, 750. 

1900. Work practically completed, 
except consolidation of slopes and electric 
ligbtmg. Carriages on hand, 1900, 819. 

Two emplacements for 8-inch B, L, rifles on 
disaj^eaHng carriages, and two ei^pla^- 
ments for S-inch E, F, guns on balanced 
pillar mounts, 

1899. $75,000 allotted for emplace- 
ments. Work b^gun, dock completed, 
plant installed, and work carried up to 
ceiling level, 99, 751. 5-inch emplace- 
ments, $11,600 allotted. Work begun and 
nearly completed; mounts not received, 
99. 761. 

1900* 2 carriages and 1 ^un mounted, 
platforms asphalt^, electnc-light plant 
mstalled. 5-inch emplacements — 2 car- 
riages mounted; both Datteries completed 
ana ready to turn over to the artillery; 
$1, 650 allotted for repair and preservation, 
1900, 821. 

Emplacements for two IS-mch B, L. rifles 
on United Siates disappearing carriages, 
model 1897; two lO-inch B, L. rifles on 
U, S. disappearing carriages, model 
1896; and three 6-inch R. F. guns on dis- 
appearing mounts, 

1899* 12-inch and 10-inch emplace- 



ments— $220,000 allotted. Work began, 
excavation completed, and concrete work 
in progress, 99, 752. 6-inch emplaoe- 
ments---$78,000 allotted, work begun, ex- 
cavation in progress, 99, 752. 

1900. 10-inch emplacements com- 
pleted and ffuns and carriages mounted; 
12-inch emplacements well advanced and 
6-inch emplacements expected to be com- 
pleted by Oct. 1. Summary of work. 
$2,000 allotted for preservation and re- 
pair, 1900, 823. 

Emplacements for two S-inch R. F. wire- 
vxmnd guns, with parados. 

1899. $39,630 allotted. Work be- 
gun, concrete work nearly completed; 
mounts not received. $2,195 allotted for 
repair to sea wall; work in progress, 99, 
757. 

1900* Plans changed, emplacements 
completed, except mounting guns, not 
yet received; parados finished and $1,060 
allotted for repairs to seawall, etc., 1000, 
822. 

Emplacements for two 5-inch R. F. vjire- 
wound guns, 

1900. $14,000 allotted. Battery be- 
gun and completed, except mounting ar- 
mament, electric wiring, and sodding 
slopes, 1900, 822. 

Presenratloii and rei»alrs« 

1899. $2, 180 allotted. Electric plant 
cared for; dismounted ffuns from tem- 
porary batteries disposed of; and minor 
work 99 758 

1900. ' $80b allotted for supplies for 
seacoast defenses. Repairs made to the 
several electrical plants, 1900, 826. 

Range and poflltlon finders sta- 
tion. 

99, 749, 750; 1900, 818. 

Sites. 

1 898. $5,650 allotted for purchase of 
3 tracts, about 60 acres. Condemnation 
proceedings instituted to acquire another 
site of about 225 acres, 98, 623. 

1899. $175,000 aUotted. Site ac- 
quired, 99, 761. 

1 900. $50,000 allotted for services in 
making abstracts of title to land already 
acquired, 1900, 826. 

Submarine mines* 
I 1898. $29,000 allotted. Mines plant- 

I ed in Stonington, New London, ana New 
I Haven harbors, 98, 616. $1,150 allotted 
I for search light, 98, 621, 623. 

1899. Mines unloaded as removed, 
and dynamite stored; orders received to 
complete the dismantling of the systems 
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and final diflpoeition of the material ; work 
completed. $300 allotted for electric 1 ight 
plantand operating search light; suppBes 
purchased and machinery cared for, 09, 
757, 760. 



1900. $500 allotted for storinff and 
caring for mining material, and building 
a pamtion wall in mining casemate to 
separate battery from instrument room, 
1900, 826. 



liOBOS. (See San Francisco, Cat. ) 

MACOMK. (See New Orleans, La., etc) 

MACOHr. (See North Carolina. ) 

nLmVE COAST. 



Contracta. 

1S97. Two 12-inch emplacements 
complete, $55,065.20. 97, 593. 

1998. Portland cement, $2.05 and 
$2.22 per barrel. Band, 04 cents and 
$1.20 per c. y. Natural cement, 98 cents 
per barrel. 98, 588. 

1S99. Electric-lighting plant for 16 
mortars, $5,300. Sand, 94 cents per c. y. 
Portland cement, $2.09 per barrel. 
Roeendale cement, 90 cents per barrel. 
99 681 688. 

1900. Portland " Vulcanite ** cement, 
$2.35 per barrel; '"Atlas," $2.20 and 
$2.50 per burel. Roeendale "'Brooklyn 
Bridge" cement, $1.10 and $1.13| per 
barrel. 1900,757. 

Engineering features* 

Concrete, cost of. 94, 7; 97, 587. 

Concrete, mLring and placing, descrip- 
tion and cost 1900, 757, 761, 762. 

Materials, cost of. 94, 7; 97, 583, 587; 
99, 698. 1900. 757. 

Materials, metnods of handling. 1900, 
758. 

Stone-cmshing plant, description and 
cost 1900, 757, 759, 765. 

Waterproofing, methods of. 1900, 
736, 738, 739, 763. 

Engineers* 

Chief of Enoimskbs. Reports, 66, 4; 
67, 4; 68, 7; 69, 7; 70, 12; 71, 7; 73, 
4; 78, 5; 74, 6; 76, 6; 76, 7; 77, 5; 



78, 7; 79, 9; 80, 19; 81, 17; 83, 12; 
88, 8; 84, 13; 86, 7; 86, 7; 91, 6; 93, 
8; 98, 5; 94, 6; 96, 6, 503; 96, 11, 469; 
97, 11, 581; 98, 14, 583; 99, 16, 686; 
1900, 13, 733. 

Board of Enoinbbbs. Constituted, 
1882. to consider and report upon the 
condition of fortifications, and what 
number, if any, could be diE^nsed with. 
Report, 83, 414. 

Enoinberb in Charge: 
Maj. T. L. Casey, 1866-68. 
Lt. Col. G. Thom, 1866-69. 
Lt. Col. B. 8. Alexander, 1867. 
Maj. G. Weitzel, 1867. 
Lt Col. J. C. Duane, 186^79. 
Col. C. E. Blunt, 1879-86. 
Maj. J. A. Smith, 1886. 
Lt Col. P. C. Hains, 1893-95. 
Lt Col. D. P. Heap, 1895-96. 
Lt Col. A. N. Damrell, 1896-97. 
Maj. R. L. Hoxie. 1897-99. 
Maj. 8. W. Roessler, 1899-1900. 

AssierrANTs: 
Lt G. P. Howell, 1897-99. 
Capt C. Keller, 1899-1900. 
Lt. T. H. Jackson, 1899-1900. 

Forte and baUerlea.a— opera- 
tlona. 

Portland Harbor, Me. — Fori Scammd. 

1808. Original work — semicircular 
battery, with brick scarp and blockhouse 



a Lilt of worlu as arranged under this head- 
Portland Harbor.— Fort Scammel. 
Portland Harbor.— New Fort Preble. 
Penobflcot River, narrows.— Fort Knox. 
Kennebec Rlyer, month.- Fort Popham. 
Portland Harbor.— Fort Goises. 
Portland Harbor.— 81te No. 2— Barbette battery. 
Portland Harbor.— Barbette battery. 
Portland Harbor.— €k>w Island batteries. 
Portland Harbor.— Great Hog Island batteries. 
Portland Harbor.— Site 2— Emplacements for 10-lnch B. L. rifles. 
Portland Harbor.— Site 1— Mortar battery. 
Portland Harbor. — Site 8— Two emplacements for 12-inch gnns. 
Portland Harbor.— Site 2— Emplacement for 6-inch R. F. gun. 
Portland Harbor.— Site &— Eight emplacements for 8-Inch guns. 
Portland Harbor.— Site S— Temporary platform.s for 8-inch rifles. 
Bar Harbor.— Temporary defenses. 

Portland Harbor.— Site 8— Two emplacements for 16-poundcr R. F. gnns. 
Portland Harbor.— Site 8— Two emplacements for 6-iuch R. F. guns. 
Portland Harbor.— Site 8— Mortar battery. 

Portland Harbor.— Site 4— Three emplacements for 16-pounder R. F. guns. 
Portland Harbor.— Site 4— Three emplacements for 12-inch rifles. 
Portland Harbor.— Site 4—Two emplacements for 10-inch rifles. 
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in rear; a detached lunette northeast of 
it built, 80, 15. 

1845. The work connected and in- 
closed with brick scarp and earthen para- 
pet, 80, 15. 

1863. Work on new plans begun, 
80, 15. 

1866. 6 casemates, second tier of 
east bastion, completed; the other 7 plat- 
forms ready for armament, 66, 5. 

1867. 5 embrasures built in scarps 
of second tier of west bastion; 4 casemates 
for guns and 1 for flank howitzers com- 
pleted in east bastion; 2 magazines in 
gorge nearly finished, 67, 5. 

1868. vVork on gorge wall, maga- 
zines, and excavation for foundations, 
68, 9. 

1 869. Magazine traverse C built and 
drains completed; site for magazine 
traverse B excavated, 69, 9. 

1870. Modification plans made. 
Care and preservation. 70, 13. 

1871. $50,000 appropriated. Old 
building demolished to make way for new 
work; 6 magazines built and covered 
with earth; work on great magazine in 
old work. 71, 8. 

1873. $42,500 appropriated. Stone 
piers in parade of west bastion built; 
parados built; communication through 
traverses of front 4 and the rock excava- 
tion for great magazine completed; minor 
work. 72, 5. 

1873. $50,000 appropriated. Great 
magazine and concrete arcnes over parade 
of east bastion built; work on bomb-proof 
of west bastion, embankments of great 
magazine, and traverses of main work; 
site prepared for main magazine of new 
work. 78, 6. 

1874. $30,000 api^ropriated. Con- 
crete bomb-proof covering, breast-heiglit 
walls, and concrete communications of 
east and west bastions completed; slopes 
of traverses and parados sodded; and all 
but one position made ready for plat- 
forms. 74, 7. 

1875. $20,000 appropriated. Para- 
pet and bomb-proof embankments, gun 
platform and service magazines and stair- 
way communication completed at east 
ana west bastions; passages about the 
great magazine entrance completed; and 
minor work. 76, 7. 

1876. Sallyi)ort extension and sec- 
ond passage to extension in main work 
built in concrete; 2 gun platforms and all 
traverse and parados embankments of old 
part of main work completed, and parade 
graded, 76, 8. 

1877-79. Care and preservation, 
77, 6; 78, 8; 79, 9. 

1885. Plans required revision, 86,9. 



1 8 86. 6 magazines put in serviceable 
order; care and preservation, 86, 9. 

Portland Harbor j Me. — New Fbrt Preble. 

1808. Original work bcdlt, 80, 20. 
1863. New work b^^un, 86, 9. 

1866. Piling of the scarps finished, 
and bed of foundation of front 2 com- 
pleted; minor work, 66, 5. 

1 867. Grillage and capping for foun- 
dation of scarps completed; 8 embrasaree 
completed; rock excavation of scarpe of 
old work, and masonry of fronts B and 
C commenced, 67, 5. 

1868. The scarps of old work, and 
earthen parapet nearly finished; stair- 
way from upper to lower parade com- 
pleted ; foundation for magazine traverse, 
south battery, completed; erecting piers; 
tearinfl: down quarters; minor work, 68,8. 

1869. Magazine traverse, south bat- 
tery, complete ; excavation for new 
magazine m old inclosed w^ork finished; 
parade partly filled in; minor work, 69, 8. 

1870. Modification plans made; su- 
perior slopes of old work completed and 
sodded; terreplein partly graded ; 250 c, y. 
concrete placed around magazine in old 
work; parade partly filled in, 70, 13. 

1871. $28,500 appropriated. Trav- 
erse magazine, and earthwork in gap 
between north battery and old redoubt 
finished; traverse magazine in south bat- 
tery extension finished; minor work, 
71,8. 

1873. $42,500 appropriated. Great 
magazine and easterly traverse magazine 
built in old redoubt, and embanlunents 
built and sodded; breas^ height wall of 
old redoubt built; second new traverse 
magazine in south battery finished; 
minor work, 73, 5. 

1873. $40,000 appropriated. Modi- 
fication of old redoubt finished; last 6 
traverse magazines of south battery built, 
two-thirds work completed; and north 
battery extension commenced, 78, 6. 

1874. $20,000 appropriated. Two 
permanent platforms in redoubt, one in 
north battery and one temporary wooden 
platform in south battery, made readv 
for guns; traverses and parapets of south 
battery completed; ana concrete maga- 
zine, parados, bomb-proof, breast-height 
walls, part of embankment, and road- 
way of north battery completed, 74, 7. 

1875. $10,000 appropriated. 6 gun 
platforms, and breast-height walls and 
parapet of 5 bays in south battery com- 
pleted; pintle bolts set for 4 additional 
gun platforms; 1 gun platform laid and 
all embankments completed in north 
battery, 75, 7. 
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1876. 4 breost-heiffht wallB, 3 gun 
platforms btiilt in south oattery; parapet 
sodded; and north battery roadway com- 
pleted, 76, 8. 

1877-79* Care and preservation, 
77, 6; 78, 7; 70, 10. 

1885. Plans require revision, 86, 8. 

PenoUcot Rivera namAM of. — Fori Knox, 
Bndttportf Me. 

1643. Work hegan, 80, 19. 

1866* Three-g:unbatteryofthe80Uth- 
east plaoeK>f-arms nearly completed; 
covered conmiunication with battery B 
finished; northeast demi-bastion, how- 
itzer casemate, and defensive gallery built; 
and 3 positions for center pintle 15-inch 
guns in batteries A and B made ready for 
armament, 66, 4. 

1867. North covered way, northeast 
demi-bastion, and defensive gallery, to- 
gether with the closure wall and single 
cajponniere of the north ditch, completed ; 
minor work, 67, 4. 

1868. Masonry and subdrainage of 
the storage casemates under the puade 
of main work completed; mounting guns 
on batteries A and B; finishing parapet 
and terrepleins of 15-inch guns; minor 
work, 68, 7. 

1869* Exterior slope of the north 
covered way rebuilt to 8 f . below the in- 
terior crest; and northern and western 
exterior slopes of the northeast place-of- 
arms repaired, 60, 8. 

1871-84. Care and preservation, 
71, 7; 73, 4; 78, 5; 74, 7; 76, 6; 76, 
7; 77, 5; 78, 7; 70, 9; 80, 19; 81, 17; 
82, 12; 88, 8; 84, 13. 

1885* 6 magazine floors renewed, 
ootside buildings repaired; minor work, 
85,7. 

1886. Parade graded, care and pre- 
servation, 86, 8. 

1898. $150 allotted. Project for 
chan^ in position of old platforms and 
addition of modem guns; minor repairs 
of old works, 08, 583. 

1899. 1600 allotted. Minor repairs 
of armament of old works, 00, 686. 

1 900* Storeroom repaired ; minor re- 
pair of quarters, 1000, 733. 

Kennd)ec River , mouth of. — Fort Pop- 

ham. Me. 

1857. Casemated work, work b^nin, 
80. 19. 

1866* Scarps of the gun fronts and 
bastions brought to within 2 courses of the 
cordon line; all gun embrasures of the 
second tier of fire completed; second-story 
magazines nearly finished^ and 5 secona- 
tier casemates covered with bomb-proof 
arches, 66, 4. 
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1867. Scarps of the gun fronts and 
bastions brought to level of the cordon 
line; second-tier casemates along this front 
completed; minor work, 67, 4. 

1 968* Concreting arches of gun case- 
mates 24 to 37, inclusive; laying concrete 
floors of 3 magazines on terreplein of 
water fronts; minor work, 68, 8. 

1869. Board roof built over unfin- 
ished casemates; care and preservation, 
60,8. 

1 8 79-7a. Care and preservation, 70, 
13; 71, 8; 73, 5. 

1 8 73. Project for completion of fort, 
and construction of a contiguous exterior 
battery for 4 guns approvedin 1872, 73, 5. 

1 8 74-86* Care and preservation, 74, 
7; 76, 6; 76, 7; 77, 5; 78, 7; 70, 9; 80, 
20; 81, 17; 82, 13; 88, 8; 84, 14; 86, 8; 
86, 8. 

1898. Work modified to meet mod- 
em requirements as to cover. No work 
under project $9,030 allotted ; tern porary 
wooden platforms for 15-inch guns built, 
and ffuns mounted; emplacement for 1 
8-inch B. L. rifle on strengthened 15-inch 
S. B. gun finished and carriage mounted; 
minor work, 08, 584. 

1899. $2,300 allotted. Workontem- 
porary platforms for 4 15-inch gumi; em- 
placement for 8-inch rifle finished, 00, 
686. 

1900. $1,500 allotted. Fourl5-inch, 
S. B. guns dismounted and stored; plat- 
forms taken up, and ground leveled, 
1000, 73. 

Portland Harbor y Me. — Fort Gorges, Me. 
(Hog Island Ledge, Me.). 

1857. Work begun, 80, 20. 

1866. Modifj^ing and constructing 
the gorge; prej^ring cut stone for stair- 
way towers; mmor work. The gun case- 
mates about completed and ready for 
armament. 66. 4. 

1867* Roof surfaces of the gorge 
completed, and same filled with earth to 
level of terreplein; quarters partly fin- 
ished; drainage w^ork; reenforcing with 
granite arches the scarp w^alls of the 
gorge magazines; minor work, 67, 4. 

1868. Rubble foundations for two 
stairway towers completed; cut-stone 
masonry of towers 1, 3, and 4 partly com- 
pleted; scarps of the magazines reen- 
forced; 3 baroette center-pintle gun plat- 
forms built, and 2 magazine traverses on 
the gorge and 4 bomb-proof traverses 
built, 68, 8. 

1869. 2 magazine traverses on the 
gorge, and bomb-proofs on fronts 1, 4, 
and 5 of barbette tier completed, and 
board roof built over them to protect 
them against the weather, 60, 8. 
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1871. $15,000 appropriated. Work 
resumed. The great magazine on front 
1, central traverse magazine, new en- 
trance to the easterly traverse magazine, 
and breast-height walls of front 1 nearly 
completed; earthwork on front 6 about 
finisned. 71,8. 

1873. $20,000 appropriated. Earth- 
work of gorge completed, and that of 
front 1 nearly completed; parados and 
covering of bomb-proofs begun. 73, 6. 

1873. Parados on fronts 1, 3, 4, and 
5 completed; some minor work, 73, 6. 

1874. Quarters plastered, balcony 
ironwork completed, and stone and iron- 
work for barbette-gun platforms in prog- 
ress, 74, 7. 

1875. 7 gun-platform stones raised 
to the terreplein, 76, 6. 

1876. Parade graded; balcony on 
parade wall built; {»irade gates iron plated 
and hung; completion of the flooring and 
finishing of all the quarters in the gorge, 
76.8. 

1877-79. Care and preservation, 
77, 6; 78, 7; 70, 9. 

Portland Harbor ^ Me, — Site No, ^ — Bar- 
bette battery {Portland Head) . 

187<^-71. Project prepared by Board 
of Engineers; estimate, $212,676, 70, 13; 
71 9. 

1873. $50,000 appropriated. Title 
to land yet to be perfected. 72, 6. 

1873. Preparing for construction, 
73,6. 

1874. Work begun, 1873; parapet 
embankment part filled in, and 4 con- 
crete traverse magazines built, 74, 7. 

1875. $20,000 appropriated. Stone 
for 5 gun platforms prepared. 76, 7. 

1876. Work on embankment of 

Earapet and traverses of front 1; 3 
reast-height walls, 6 gun platforms, and 2 
traverse magazines built; minor work, 
76,8. 

1877-79. Care and preservation, 
77, 6; 78, 8; 70, 10. 

Portland Harbor ^ Me, — Barbette battery 
{lAttle Hog Islandy new work), 

1870. Plans for an irregular hex- 
agonal barbette battery; estimate, $234,- 
550, 70, 14. 

Portland Harbor, Me. — Cow Island batr 

teries. 

1879. Plans for heaviest armor pre- 
pared by Board of Engineers, 79, 10. 
1885. Plans require revision, 86, 9. 

Portland Harbor, Me, — Great Hog Island 

batteries. 

1879. Plans prepared by Board of 
Engineers for heaviest armor, 70, 11. 
1 8 84. Plans require revision, 84, 16. 



Portland Harbor, Me. — Site No. f— 5 em- 
placements for lO-inch rifles (Portland 
Head). 

1893. $110,000 allotted. Work be- 
gun in April. 03, 6. 

1894. 4', 088 c. y. concrete placed in 
2 eniplacements, 04, 7. 

1895. $6,000 allotted. 2 emplace- 
ments completed, costing $90,261.05; 
12,450 c. y. concrete placed; foundation 
excavated for third emplacement. 06, 6, 
503. 

1896. ' Concrete work for third em- 
placement nearly completed, 06, 469. 

1897. $83,000allotted. Work on bat- 
tery C finished; 2 carriages and 4 guns 
mounted. 07, 584. 

1898. $21,000 allotted. Batteries B 
and C nearly completed; all guns mounted. 
08.588. 

1899. $200allotted. Erection of iron- 
work. 00, 692. 

1900. $500 allotted. 6 observation 
stations erected; raising floors in maga- 
zines and passageways; ventilators pla^d 
in magazines and shell rooms, minor work. 
1000, 736. 

Portland Harbor, Me. — Site No, 1 — Moriar 
battery {FM Preble). 

1897. $125,000 allotted for battery 
for 16 12-inch mortars. Work b^gun Nov. 
30, 1896; excavation well advanced. 07, 
581. 

1898. $67,000 allotted. Excavation 
complete; platforms finished; base rinse 
setand concrete work of 1 magazine nearly 
completed; 6,662 c. v. placed. 08, 585. 

1899. $14,050allotted. All platforms 
completed, base rings set, carriages as- 
sembled, and 8 mortars mounted. 00, 687. 

1900. $19,000 allotted. All mortars 
mounted ; work nearly completed. 1 000, 
735. 

Portland Harbor, Me, — Site No. S — !B emr 
placements for l^-inch guns (Great Dxa- 
mond IsUmd, Me). 

1897. $70,000 allotted. Battery to 
be built under contract. $3,200 allotted 
for contingencies. Work begun in April, 

1897. 07, 588. 

1898. Excavation nearly finished; 
2,908 c. y. concrete placed; progress un- 
satisfactory; contract annulled July 7, 

1898, 08, 589. 

1899. $36,800 allotted. Work con- 
tinued with hired labor; carriages and 
guns mounted; concreting, setting iron- 
work, and making drains. 00, 693. 

1900. $9,000 transferred from other 
works. Battery completed, except mac- 
adamizing the roadway and erection of 
hand railmg. 1000, 739. 
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Portland Harb(yr, Me.SUe No, 9— Em- 
placement for Scinch R, F, gun {Port- 
land Head). 

1696. $8,000 allotted. Work began 
in May; platfonn built, ready for gun. 
08,588. 

1 899. Gun mounted and work com- 
pleted. Cost, $6,546.33. 09, 692. 

Portland Harbor, Me.SUe No. S— Eight 
emplacements for S-inchguns on disap- 
pearing carriages ( Great Diamond Mand, 

189§. $150,000 allotted. Work be- 
gan in Mar. 98, 590. , 

1899. $220,000 allotted. Battery A— 
3 carriages mounted; ffuns on hand; 
concreting nearly finished; some as- 
phalt work. Battery B — both carriages 
mounted; concreting and asphalting. 
Battery D— emplacement 1 nearly com- 
pleted. 99, 694. 

IIHIO. $17,000 allotted. Battery A— 
2,722 c. y. concrete placed; iron work 
placed; roadway graded. Battery B — 
concrete work; iron work and roadway 
completed ; battery practically completed. 
Battery D— concrete work for 2 emplace- 
ments completed; iron work, platforms, 
and masonry wails in progress; minor 
work not finished. 1900, 738. 

Portland Harbor, Me,—SUe No. S^Tem- 
pcTory iMtforms for two 8-inch converted 
rifles {Great Diamond Island, Me.). 

1898. $3,000 allotted. Platforms 
completed, with magazine, and guns 
mounted. 98, 590. 

Bar Harbor, Me., temporary defense. 

1898. $6,000 allotted. Project for 2 
8-inch converted rifies and 2 10-inch 
smoothbore guns mounted on temporary 
wooden platmrms; consent of owners of 
sites secured; materials, guns, and car- 
riages received in May. 98, 591. 

1899. $1,000 transferred from other 
allotments. Both 8-inch rifies mounted ; 
1 magazine finished; mounting 2 10-inch 
smoothbore guns and building maga- 
zines. Ordered to suspend work. 98, 
685. 

Portland Harbor , Me. — Site No. S — ^ em- 
placements for 16-pounder R. F. guns. 

1899. $10,000 allotted, 99, 693. 
1900* Work begun; excavation 

nearly finished; location shifted 25 f. to 
the front, 1900, 740. 

Portland Harbor, Me. — 8ite No. S — S em- 
placements for 6-inch R. F. guns. 

t899. $56,000 allotted, 99, 693. 

1900. Work begun; excavation for 



site completed, and foundation walls of 
rubble masonry of 1 emplacement laid, 
1900, 740. 

Portland Harbor, Me. — Site No. S — Mortar 

battery. 

1899. $125,000 allotted for battery 
for 8 12-inch mortars; site cleared, and 
main drain nearly completed, 99,693. 

1900. Draina^ completed; 1,301 c. 
y. concrete placed m traverses and mag- 
azine walls; 6,909 c. y. earth excavated; 
7,671 c. y. ledge excavated, and 1,128 c. 

?. filling; 6 carriages received, 1900, 
40. 

Portland Harbor, Me. — Sile No. 4 — S em- 
placenietUs for 15-pounder R. F. guns. 

1899. $13,000 allotted, 99, 699. 

1900. Work tegun 1899; rock excar 
vation completed ; all floors constructed, 
drain pipes laid, and concreting com- 
menced, 1900, 763. 

Portland Harbor, Me. — Site No. 4 — Three 
emplacements for l£-inch B. L. rifies on 
disappeanng carriages. 

1899. $162,000 allotted. Site cleared 
for emplacements 3 and 4 ; 5, 745 c. v. earth 
and 12,597 c. y. rock excavated. 99, 699, 
700. 

1900. $17,000 allotted. Excavation 
for emplacements 3 and 4; drains and 
roadway completed; 1,982 c. y. concrete 
placed and drainpipe laid; waterproofing 
with Neuchatel-rocK asphalt; excavation 
and drainage for emplacement 2 nearly 
completed. 1900, 762, 763. 

Portland Harbor, Me. — Site No. 4 — Tioo 
emplacements for 10-inch B. L. rifles on 
disappearing carriages. 

1899. $92,000 allotted. Excavation 
for emplacements and drains completed; 
18,294 c. y. removed; artesian well under 
construction, 99, 699. 

1900. $26,000 allotted. 2,435 c. y. 
concrete placed and all floors completed. 
1900, 763. 

Preservation and repair of for- 
tifications. 

1898. $50 allotted for Fort Gorges; 
repairing scarp wall, 98, 584. Minor 
work at Fort treble, 98, 585. $550 al- 
lotted for mounting 2 15-inch smoothbore 
guns at Fort Scammel. 98, 587. 

1899. Minor repairs at Fort Preble, 
99, 687. $600 allotted for minor repairs 
of old works, 99, 702. $750 allotted for 
minor repairs at mining casemate. 99, 
703. 

1900. $800 allotted for repairing 
quarters at Fort Gorges, 99, 734. $1,400 
allotted for site 1 ; floors in magazines and 
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shell rooms repaired, 1 000, 736. |12,000 
allotted for repairing floors, waterproofing 
experiment, and minor work at site 2, 
1900. 736. 1700 allotted for torpedo 
material at site 4. 1900, 768. 

Ranf e and poaUloii finders. 

1999. $9,000 allotted. Drawings 
made. 99, 702. 

1 900. 6 observation stations erected, 
1900, 736. 

Sites. 

CuBkinffs JMand, Me. 

Site, about 33.4 acres, acquired by con- 
demnation proceedings, $112,423,60, 94, 
13. 
Battery for gixUen l^-inch mortars. 

Site purchased for $13,202.50, 97, 12. 

Submarine mlnes. 

18S7. 3 casemates proposed, with 
estimate of cost, 87, 11. 

1§91« Project for additional case- 
mate, 91, 6. 

1893. 1 casemate nearly completed, 
99, 8. 

1898* 1 casemate completed, cost 
$8,979.75; work on 2 more begun, 98,5. 



1 894. Work on 2 casemates, 94. 7. 
1 89ft* 2 casemates completed in Oct, 
1894, cost $17,968.92, 96, S. 

1898. Gable storage tank at Fort 
Preble completed, cost $2,206.53. $4,500 
allotted, 1897, for torpedo storehouse at 
Fort Gorges; nearly completed. 98, 684. 
585. $23,300 allotted for torpedo de^ 
fense — mines placed in the three channels 
leading into Portland Harbor, and also 
in the Kennebec and Penobscot rivers; 
6 casemates equipped. 98, 592. 

1899. $350 allotted. Small store- 
house built; minor work, 99, 686, 702. 
$9,000 allotted — mines removed from har- 
bor and rivers, cleaned and stored (ex- 
plosives utilized in connection with rock 
excavation for fortifications), 99, 708. 
$1,200 allotted for searchlight supplies; 
no funds necessarv, 99, 709. 

1900. Torpedo material overhauled 
and cleaned, 1900, 768. 

Supplies for eoasi defenses. 

1900. $600 allotted for filling requi- 
sitions by post commanders for material 
to be Bupplied by the Engineer Depart- 
ment, 1900, 768. 



IH ARIOM. ( See Flanda, ) 
HIASOM. (See San FranciacOy Col,) 



MASSACHUSETTS AND RHODE ISE.A1VD (soutlieast coast of) 
AT Knew BEDFORD, MASS., AND NEWPORT, R. I. 



Contracts. 

1S97. Sand, $1.25 per c. y.; small 
stone, $1.81 per c. y. ; Rosendale cement, 
85 cents per barrel ; Portland cement, $2.12 
per barrel, 97, 604. Three 10-inch em- 
placements, $56,967 for two, 97, 606. 

1 S99 . Rosendale cement, 68 cents per 
barrel; small stones, $1.80 per c. v. ; sand, 
$1 . 35 per c. y . ; Portland cement, $2. 15 per 
barrel, 99, 737. 

Engineering features. 

A^halt, placing, 1900, 809. 
Cement test, 96, 471. 
Materials and work, cost of, 99, 726, 
733, 735; 1900, 803, 805, 809, 811. 
Mining casemate, 96, 471. 
Waterproofing, 1900, 795, 799, 809. 

Engineers. 

Chief op Engineers. Reports, 66, 6 
67, 6; 68, 10; 69, 10, 70, 15; 71, 11 
72,8; 78,8; 74,9; 76,9; 76,10; 76,7 
77,9; 78,9; 79,13; 80,24; 81,22; 89 
17; 88, 13; 84, 19; 86, 12, 423; 86, 14 
98,6; 94,7; 96,7,503; 96,12,471; 97 
12, 603; 98, 16, 601; 99, 18, 724; 1900 
16, 791. 



Board of Engineers: 

Constituted, 1882^ to consider and re- 
port upon the condition of fortifications, 
and what number, if any, could be dis- 
pensed with. Report, 88, 416. 

Report, 1887, 87, 11. 

Engineers in Charge: 
Capt. H. M. Robert, 1865. 
Maj. G. H. Mendell. 1866-67. 
Capt. S. M. Mansfield, 1866. 
Maj. D. C. Houston, 1866-70. 
Capt. J. A. Smith, 1867-69. 
Lt Col. G. K. Warren, 1870-83. 
Capt. A. H. Holgate, 1870. 
Maj. J. W. Barlow, 1883. 
Lt. Col. G. H. Elliot, 1883-86. 
Capt. W. H. Bixby, 1893-95. 
Lt. W. W. Harts, 1895-96. 
Maj. D. W. Lockwood, 1896-1900. 

Assistants: 
Lt. W. H. Harts, 1893-95. 
Capt. C. H. McKinstry, 1896-98. 
Lt. W. B. Ladue, 1898-99. 
Lt. W. J. Barden, 1898. 
Capt. Harding, 1898-99. 
Lt R. P. Johnson, 1898-1900. 
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Forts and lNitterie«.a— Opera- 
tions* 

Newport Harbor ^ R, L — Fort Adams {Nar- 
ra^nsett Bay). 

1S94. Work began, 80, 24. 

1866* Work on reiacing 2 embra- 
.«^ure8; repaiiB to eJopee; replacing granite 
wall above the coping with ^arthen para- 
pet^ bcdlding 2 traveree magarinee; and 
laying platfonns for 2 15-inch and 2 10- 
inch gpns, 66. 7. 

I907* Belaying traverse circles; 4 
additional platfonns laid; 2 service mag- 
aadnes boilt. Work begun on exterior 
batteries to adapt them to an armament 
of 15-inch and neavy rifled guns; minor 
work. 67, 7. 

1868. Wharf repaired, new postern 
gates built; minor repairs to drains, 
coping, sidewalks, casemates, arches, etc., 
68, n. 

1869. General repairs of masonry, 
sea wall, wharf and (}uarterB, 60, 11. 

t870. Modification plans approved 
for an exterior barbette batterv for heavy 
guns; estimate, $ld2,0d0. Work on la- 
trines, repairing wharf; minor work. 70, 
16. 

1871* Bepairing wharf, quarters, 
southeast glacis; minor work. 71. 11. 

187d. $85,000 appropriated. Be- 
pairs of roads, etc. Prepanng for modi- 
fication work. 7d, 8. 

1873. $65,000 appropriated. Work 
begun on modification. Work on para- 
ph roads, and quarters. 78, 8. 

1874. $20,000 appropriated. Com- 
pletion of concrete for o magazines — ^trav- 
erses. Work on parapet terrepleln , whari ; 
drainage system completed. 74, 10. 

1875. $15,000 appropriated. Foun- 
dations for platforms for 6 heavy euns 
laid, and eaith of 2 traverses, with oon- 
neta, completed; work on and repairs of 
slopes. 75, 9. 

1876. Four platforms set; ^[radius 
slopes; drainage work; preservation and 
repairs, 76, 10. 



1877. Care and preservation, 77, 8. 

1878. Fence built, 78, 10. 
1883. $10,000 allotted in 1881 for 

repairs of whari; $1,000 allotted for water- 
proofing casemate; rebuilding bridges, 
and repair of buildings, 8d, 18. * 

1883. Waterproofing work; case- 
mates ventilated by removing the brick 
cheeks of the embrasures, and loop- 
holes; repair of buildings and whari, 88, 
14. 

1884. Preservation and repair — ^fin- 
ishing wharfs, repairing facings of 6 em- 
brasures, sea widi, walks, etc., 84, 20. 

1885. Work on waterproofing, sea 
wall, repairing facing3 of embrasures, 
drainage, and minor work, 86, 14. 

1886. Ironwork of 4 front pintle 
platforms for 15-inch or heavy rifled guns 
completed; flooring of 2 magazines; work 
on drainage, sea walls, breast-height 
walls, and waterproofing, 86, 14. 

New Bedford Harbor, Man. — Qarlu Poml 

(FoH). 

1857. Work begun for casemated 
fort, 80, 24. 

1866. Work on scarp of water fronts, 
parade wall, square towers, excavation; 
minor work, 66, 6. 

1867. 3 casemates made readv for 
guns; masonry of 5 magazines completed, 
and 3 magazines made ready for powder. 
Work on scarp and parade walls. 67, 6. 

1868. Scarp and parade walls com- 

gleted, work on foundatioAS for br«u3t- 
eight wall, and gun platfonns; mastic 
covering of roofs, o8, 10. 

1 860. Completion of first and second 
tiers, except quarters; mastic covering of 
roof surfaces and majgazines, 3 barbette 
magazines, breast-height wall, parapet, 
and terrepleinof gorge and 2 rectangular 
stairs, 60, 10. 

1870. This casemated work com- 
pleted except its barbette battery over 
the casemates. Board of Engineers rec- 
ommended that nothing further be done 
than to preserve it from deterioration. 



a List of works arranged mider this head- 
Newport Harbor. --Fort Adams. 
New Bedford Harbor — Clarks Point 
Narrasansett Bay.— Dutch Island. 
New Bedford Harbor.— Fort Phoenix. 
Conanicnt Island.— Dumplings Battery. 
Newport Harbor.- Fort Green. 

Naxragansett Bay.— Emplacements for three 10-inch giins on disappearing carriages. 
Narraganaett Bay.- Mortar battery for sixteen 12-incn mortars. 
New Bedford Harbor.— Mounting 8-inch converted rifles. 
New Bedford Harbor.— Two empiacementB for 8-inch guns. 
Nariagansett Bay.— Two emplacements for 10-inch rifles. 
Narraganaett Bay.— Two emplacements for 4.7-inch R. F. guns. 
Narraganaett Bay.— One emplacement for 8-inch B. L. rifle. 
Narraganaett Bay.— Mortar battery for eight 12-inch mortars. 
Nariagansett Bay.— One emplacement for 6- inch R. F. gun. 
Narragansett Bay. -Two emplacements for 12-inch rifles. 
New Bedford Harbor.— Four emplacements for 5-inch R. F.guns. 
Narragansett Bay.— Two emplacements for 8-inch 15-pounder guns. 
Nariagansett Bay.«-Two 16-pounder guns. 
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and that an earthen barbette battery for 
26 15-inch S. B. or eauivalent rifled ^ns 
be erected on the hill in rear of the fort. 
Repair and preservation. 70, 15. 

1974. Minor repair of buildings, 
74,9.  

1875* Plans for heavy gun batteries 
completed; estimate, $181,3^.60. Minor 
repairs of plant. 76, 9. 

1§ 76-79. Preservation and repair, 
76, 10; 77, 7j 78, .9; 70, 13. 

1884. Pamting ironwork, mowing 
slopes, repairing fences, buildings, etc., 
84. 20. 

1985. Storing engineer property; 
temporary doors provided for magazines, 
86, 13. 

1 886. Repairs of buildings, magazine 
doors, and bridges, 86, 14. 

Dutch Islandy NarraganaeU Bay^ R. I. 
{vj€9temend), 

1 868. Work begun on temporary de- 
fenses, 80, 24. 

1866. Site purchased, temporary 
work ; upper and lower battery completed 
during year. Project being prepared for 
permanent defenses. 66, 7. 

1867. Work begun on permanent 
defenses in March— altering earthen bat- 
tery built during the war. Minor work 
ana repairs. 67, 7. 

18o8. Work on altering upper bat- 
tery to adapt it to an armament of 15-inch 
Oon permanent wharf, and removing 
ings, 68, 11. 

1869. Same as previous year, and 

general repairs to wharf, drains, and 
uildings, 60, 11. 

1870. Project for 3 deUiched bar- 
bette batteries for 40 15-inch S. B. or 
eauivalent rifle guns; estimate, $208,477. 
Work on buildings, w^harf, etc. 70, 16. 

1871. $121,998 reappropriated. Work 
begun, general repair of plant 71,12. 

18 73. New plans approved. Work 
begun, foundations of 2 service magazines 
completed, and 2 others begun. Minor 
work. 72, 9. 

1873. $40,000 appropriated. Con- 
crete work of 4 magazines. 73, 9. 

1874. $20,000 appropriated. Trav- 
erses of 4 magazines covered in with sand 
and sodded; parapet, connecting them, 
completed for a breast height of 7 1. ; work 
on water supply, drainage system, and 
on minor repairs of plant. 74, 10. 

1875. $20,000 appropriated. Work 
on water supply, drainage system, grad- 
ing ground m front and rear of battery, 
and seeding same; foundations of 2 plat- 
forms laid, and 2 platforms received. 76, 
10. 

1876. Platforms for 4 guns laid, 
breast-height wall completed; work on 



parapet; and preservation and repair, 76, 
11. 

187 7-79 . Care and preservation, 77, 
8; 78, 10; 70, 13. 

1884. Preservation and repair — ^paint- 
ing ironwork; renewing shot beds and 
skiddings for guns; repairs to ventilating 
chimneys of magazinee, building, and 
dock, etc., 84, 21. 

1885. Preservation and repairs — ^re- 
pairs of quarters, slopes, 86, 14. 

1 886. Work on ironwork of 1 center 
pintle and 4 front pintle 15-inch or heavy 
rifled guns, and fitting up 2 service mag- 
azines oy placing floors and doors; minor 
repairs of wharves, buildings, etc., 86,15. 

New Bedford Harbor, Mass, — Ibri Phoemx. 

1866. Magazine anteroom floored, 
and 2 doors hung, 66, 7. 

Conanicut Island, R, L — DumpUn^s 
Battery, 

1870. On site of old Dmnplinff's 
tow^er, project for a barbette battery ror 
10 15-inch S. B. or equivalent rifle gtma 
on site of the ruins of an old casemated 
tower, built about the close of the last 
century on Conanicut Island oppoeite 
Fort Adams. Estimate, $100,000. 70, 
16; 74, 10. 

Newport Harbor, R, J.— .fbrt Qretn, R, L 
{Narragansett Bay), 

1885. Resolution of the Senate, Jan. 
9, 1885, requested information concerning 
the possession and occupancy of Fort 
Green; report submitted by officer in 
charge, recommending transfer of the 
land to the city of Newport for use aa a 
public park. History. 86, 15, 423. 

Narragansett Bay, R, I, — Emj^aoements 
for three 10-inch guns on dissappearmg 
carriages, 

1897. $99,400 allotted. Work be- 
gim for construction, by contract, of 3 
emplacements; excavating and concret- 
ing in progress. 97, 605. 

1898. $12,000 aUotted. Two old 
magazines removed by contract; work of 
mounting guns and carriages completed; 
installing electric-lighting plant, cost of 
labor and materials. 98, 607. 

1899. Storage battery installed. 
Battery turned over to the artillery. 90, 
737. 

1900. New locking devices to am- 
munition lifts install^; dampness in 
magazines corrected, 1900, 807. 

Narragansett Bay, R, I, — Mortar battery 
for sixteen liP-dnch mortars. 

1897. $125,500 allotted. Work be- 
gun. Necessary excavation done by oon- 
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tract Work on {datforms and walls in 
progresB. 07, 605. 

1898. 110,000 allotted. Batteir 
completed, guns and carriaffefl mountea, 
storage battery installed, and turned over 
to the artillery on June 6, 1898. 08, 603. 

1899. 1240 allotted for repairs of 
slopes, parapet, and concrete floors, 90, 

1 900. Building shelter for projectilee, 
1900, 798. 

New Bedford Harbor. — Mounting S-inch 
converted rifles. 

' 1998. 11,800 allotted. Work begun. 
98, 602. 

New Bedford Harbor. — Two emplacements 
for 8'inchffuns on disappearing carriages. 

1898. $50,000 allotted. Work begun, 
excavation completed, and platforms 
ready for guns. 98, 602. 

1899. $53,500allotted. Guns mount- 
ed and work completed, except electric 
lighting. 99, 724, 725. 

1900* Repairs of slopes. Battery 
transferred to the artillery. 1900, 791. 

NarragansettBayf B. L — Two emplacements 
for 10-inch rifles^ disappearing carriages. 

1898. $74,000 allotted. Work begun, 
1 gun and carriage mounted. 98, 6(M. 

1899. $18,620allotted. Gunsmounted 
and tested, battery completed except 
electric-lightinff, battery turned over to 
the artillery. 99, 731. 

NarmgansettBay, B. I. — Tu^ emplacements 
for 4'7'tnch r.f. guns on pedestal mounts. 

1898. $12,000 allotted. Workbegun, 
and platforms ready to receive gims bv 
Mav23. 98,605. 

1899. $5,000allotted. Gunsmounted 
and tested, battery completed and trans- 
ferred to the artillery. 99, 733. 

Narragansett Bay^ B. L — One emplacement 
for S-inch B. L, rifle. 

1898. $3,000 allotted. Workbegun 
and completed for making the necessary 
changes in the 15-inch carriage for the 
8-inch rifle (B. L.), carriage ready for 
mounting rifle. 98, -606. 

Narragansett Bay, B, I. — Mortar battery 
for eight ISAnch mortars. 

1898. $2,500 allotted. Survey of site 
made; plans and estimates being pre- 
pared. 98, 608. 

1899. $125,000 allotted. Work be- 
gun and about 40 per cent completed. 
99. 737. 

1900. $15,900 allotted; work alx)ut 
05 per cent completed. 1900, 808. 






Narragansett Bay, B. I. — One emplacement 
for 6'tnch B. F. gun, 

1898. $8,000 allotted. Work done 
by contract completed, and gun mounted ; 
cost of labor ana materials. 98, 608. 

1899. $250 allotted. Minor repairs 
of parapet, etc. 99, 739. 

Narragansett Bay, B. I.— Two emplacements 
for If 'inch rifles, nondisappearing car- 
riages, 

1898. $40,000 allotted. Workbegun 
on excavation. 98, 609. 

1899. $93,708.44 allotted. Guns 
mounted, and battery completed except 
installation of electric plant, some em- 
bankment and sodding work, and minor 
details. 99, 742. 

1900. General repairs. 1900, 802. 

New Bedford Harbor, Mass, — Four em- 
placements for S-inch B. F, guns. 

1899. $13,300 allotted. Plans and* 
estimates approved for pedestal mounts. 
99 729, 

1909. $4,200 allotted. Workbegun, 
excavation completed, and concrete work 
in progress. 1900, 792. 

Narragansett Bay, B. I. — Two emplacements 
for S-inch IS-pounder B. F. guns. 

1899. $10,000 allotted. Plans and 
estimates approved. 99, 740. 

1909. Work begun. T^o old S. B. 
15-inch guns dismounted and, with their 
carriages, removed from site of work; ex- 
cavation in progress. 1900, 812. 

Narragansett Bay, B. I. Two 15-pounder 

R. F. guns. 

1899. $11,065 allotted. Work be- 
gun, excavation completed; concrete 
completed, except loading platforms. 
99, 741. 

1909. Guns and carriages not re- 
ceived, 1000, 804. 

Preserratlon and repair of for- 
tifications. 

1898. $7,700 allotted. Rebuilding 
breast-height, wall; parapet work com- 
pleted; repairing brick walk, break in 
sea-wall, and platforms of 8-in. converted 
rifles. 08, 606. 

1 899. $400 allotted for New Bedford 
Harbor, 99, 729. Narrajjansett Bay — 
$6,495.50 allotted. Repairing sea-wall 
and parade wall, and buildings; minor 
repairs, 99, 735. $1,879.82 allotted for 
repairing bracket hangers, and for minor 
work. 00, 740. 

1 909. $420 allotted for minor repai rs. 
$600 allotted for storing mining material 
at New Bedford Harbor, 1900, 798. 
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|1,165 allotted for correctmg dampness 
in magazine^ care of mining material, 
wiring mimn^ casemates, repairs of 
quarters, repairing ventilators and cul- 
vert, and mmor work, 1900, 800. |975 
allotted for correcting dampness in dyna- 
mo room, 1900, 805. 11,730 allotted for 
correcting dampness in 10-in. battery. 
1900, 813. 

Range and position flnden. 

1998. $2,300 allotted for a tower for 
temporary installation of a Lewis range 
finder at Narragansett Bay, R. I.; com- 
pleted and sheatned with 12 in. of timber 
and steel plates, 98, 604. 

1§99. $90 allotted for installation of 
2 range finders; $2,420 Plotted for con- 
structing a battery commander's station, 
99, 736. $30 allotted for installing 2 
range finders; $4,950 for constructing a 
battery commander's station. 99, 740. 

1900. $25 allotted for installing a 
* range finder, location not definitely 
decided upon, 1900, 797. $935 allotted 
for revised work on battery commander's 
station; work begun and completed, and 
turned over to the artillery, 1900, 799. 
Battery commander's station completed, 
and turned over te the garrison; total 
cost, $4,044.33. 1900, 810. 

Sites. 

Fort Adams — Narragansett Bay: 
Suit of ejectment begun against occu- 

§ant of three-fourths acre; judgment ren- 
er^ in favor of defendant; suit begun to 
determine and fix the U. S. boundaries 
at this disputed locality, 96, 13, 503. 
Description of sites acquired by condem- 
nation proceedings, 98, 611. CJondem- 
nation proceedings institut against 
owners of land needed for lortification 



purposes, 99, 746. A total of $261,565.94 
allotted for purchase and survey of land; 
32 acres of one site and 31.67 acres of an- 
other site acquired by condemnation 
proceedings. 1900, 806-807. 

Submarine mines. 

i993« Plans and estimates for 2 min- 
ing casemates for defense of Narragansett 
Bav in preparation, 99, 8. 

1993. Work of excavation begun on 
1 casemate at Narragansett Bay, 98, 6. 

1 894. Completion of 1 casenutte and 
work on the other at Narragansett Bay, 
94 7. 

i89§. $15,000 allotted for nlanting 
mines in New Bedford Harbor, 98, 602. 
Cable tank completed at Narragansett 
Bav. $11,000 allotted for planting mines 
in Narragansett Bay. 98, 610. 

1899. $13,500 allotted for mining 
casemate at New Bedford Harbor, 99, 
729. $3,400 allotted for cable tank at 
New Bedford Harbor; excavation nearly 
finished, 99, 729. Mines not planted in 
New Bedford Harbor, as enou^nlnaterial 
and supplies had not been received before 
operations were suspended, 99, 730. 
Narragansett Bay— $1,000 allotted for 
caring for and storing mining material. 
$6,700 allotted for a torpedo storehouse, 
99, 736. $11,080 allotted for a mining 
casemate that would be free from damp- 
ness, 99, 740. $10,000 allotted for plant- 
ing and removing; and caring for torpedo 
material. 99, 745. 

1900. Work on mining casemate at 
New Bedford Harbor, 1 900, 794. Cable 
tank completed, 1900, 794. $300 allotted 
for readjusting thedischai^ pipe leading 
from the cable tank; work completed, 
1900, 800. Mining casemate nearly com- 
pleted. 1900, 811. 



MASTIC WORKS. ( See U. S. Mastic ivorks on Oovemors Island, New York Harbor.) 

BIcCLARY. (See Portsmouth Harbor, N. H) 

neHEMRY. (See BaUimore, Md. ) 

MeRIE. (See Pensacola, Fla.) 

MI AMI, FLiA. (See Florida, East; and Key WesL) 

MIFFLIN, PA. (See Delaware River.) 

MISSISSIPPI SOUMD. (See l*elow.) 

MOBILE AND MISSISSIPPI SOUIVB. 



ContracU. 

1897. Sea wall — Fascine mattress 
in place, $1.40 and $3.20 per s. y., 97, 
723. 

IS99. Gravel, 10,000 c. y., $2 per 



c. y. ; Atlas Portland cement, 12,000 bar- 
rels, $2.17 per barrel, 99, 926. 

1900. Sea wall— stone in place, $3.25 
per c. y.; fascine mattress in place, 75 
cents per s. y., 1900, 949. 
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Engliieeriiiir features. 

Airspaces, 1900, 951. 
Concrete ingredients, 1900, 944. 
Concrete mixinj^, 98, 741. 
Materials, itemized cost, 97, 726. 
Mines, firing by judnnent, 08, 744. 
Mixer, concrete, 1900, 960. 
Piant, concrete, 99, 925. 
Electric Ught, 99, 928; 1900, 944. 
Itemized cost, 07^ 726. 
Sea wall, description of, 1900, 948. 
Waterproofing, 98, 740; 99, 924, 928; 
1900, 944, 946, 947, 950. 

Eiiiflneen. 

Chief of Enoixesbs. Beports, 66, 16; 
67, 13; 68, 18; 69, 17; 70, 25; 71, 21; 
79, 19; 78, 21; 74, 26; 76, 24; 76, 25; 
77, 21; 78, 24; 70, 28; 80, 47; 81, 48; 
8d, 46; 88, 42; 84, 48; 86, 41; 86, 41; 
96, 11; 96, 18, 519; 97, 18, 722; 98, 28, 
737; 99, 30, 924; 1900, 27, 943. 

BoABD OF Enoineebs. Constituted, 
1882. to consider and rex)ort npon the 
conaition of fortifications and what num- 
ber, if any, could he dispensed with, 82, 
425. 

Engineers in Chabob: 

Capt. J. C. Palfrey, 1866. 

Capt. W. E. Mernll, 1866. 

Mai. M. D. McAlester, 1866-68. 

Maj. F. E. Prime, 1868-^. 

Capt A. N. Damrell, 1869-70. 

Maj. C. B. Reese, 1870-71. 

Col. J. H. Simpson, 1871-73. 

Lt. Col. W. F. Raynolds, 1873. 

Li. Col. A. N. Damrell, 1873-96. 

Lt E. E. Winslow, 1896. 

Maj. W. T. Bossell, 1896-1900. Re- 
port, 06, 521. 

AatusTANTs: 

Lt E. E. Winslow, 1895-96. 

Lt H. Burgess, 1896-97. 

Lt J. B. Cavanaugh, 1897-1900. 

ForU and Batteries. «— Opera- 
tions. 

Mobile Bay, eastern entrance to— Fort 
Morgan^ Mobile Point, Ala. 

19t9. Work hegun, 80, 47. 

1S33. Fort completed, 80, 47. 

1866. Shot holes in counterscarp re- 
paired, and those in the scarp made ready 
for masonry, 66, 16. 

t867« General repairs to parapet, 
parade walls, and terrenleins of all the 
front Work on a breakwater. 67, 14. 



1 868. Repair of buildings, breakwater, 
drains, 68, 18. 

1869* Repair of wharf, breakwater, 
and slopes, 60, 17. 

1870. Modification plans being pre- 
pared. Minor repairs made. 70, 25. 

1871. General repairs, 71, 22. 
1873. Wharf rebuilt, iron screw piles 

used instead of wooden ones, and the 
stone, brick, and wood pier leading to it 
renewed, 72, 19. 

1873. Engineer property removed 
from casemat^ and stored in builcUngs 
outside the fort to make room for ordnance 
stores and ammunition. 12 fender piles 
were coppered and placed around head of 
wharf; work besun on sea wall. 78, 21. 

1874* Work on sea wall, repair of 
slopes and ditches, 10 4-inch front pintle 
masonry platforms, with low traverse 
stones, ana 2 of same with high traverse 
stones built. Estimated cost of proposed 
modifications for exterior battenes, with 
positions for 37 euns of the largest cali- 
Der, and for emplacements for mortars in 
the old work, $370,000. 74, 25. 

1875. 125,000 appropriated. Slight 
repairs to sea wall ana wnarf. 76, 24. 

1876. Modification work begun, 
quarters, buildings, and R. R. track re- 
paired. 2,687 f. new R. R. track and 4 
cars built; parados, parapet, breast height 
wall and foundation for the gun platform 
for gun position No. 1, service magazines 
for the battery, breast height wall, foun- 
dation for gun platform, and part of para- 
pet for gun position No. 2, completed. 
76,25. 

1877. General repairs to slopes, 
drains, etc. Work begun on extension to 
sea wall. 77, 21. 

1878. Sea wall extension, 750 f . long, 
completed. Repairs to buildings; 2 cis- 
terns, each with a capacity of 7,300 gal- 
lons, built 78j 24. 

1 8 79 • R^>air8 to fence, wharf, slopes, 
and ditches, 79, 28. 

1880. History. Work on sea wall. 
80. 48; 81, 48; 82, 46; 88, 42. 

1886. Shutters fitted to embrasures; 
ditches, drains, gutters, etc., cleaned, 86, 
41. 

Mobile Bay, entrance to. — Fort Oaines, 
Dauphin Island. 



1848. 

1866. 

66, 16. 



Work begun, 80, 48. 

Fort in serviceable condition, 



a list of works as arranged under this head: 
Mobile Bay, eastern entrance.— Fort Moigan. 
Mobile, entrance.— Fort Gaines. 
MiBBiaiippi coast.— Fort on Ship Island. 
Mobile, Ala.— Site 1— Battery for 8-lnch gans. 

Mobile and Mississippi Sound.— Site 1— Emplacement for 4.7 inch R. F. gun. 
Mobile, Ala.— Site 1— Battery for 2 12-inch rifles. 
Mobile, Ala.— Site 2— Battery for 2 8-inch rifles. 

MobUe and Mississippi Sound.— Site 1— Mortar battery lor 8 12-inch mortars. 
Mobile and Mississippi Sound.— Site 1— Emplacements for 2 15-pounder R. F. guns. 
Mobile and Mississippi Sound.— Site 2— Emplacement for 2 6-inch R. F. guns. 
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1565. Bepairs to wharf, buildings; 
earth cover of scarp of southwest bastion 
removed and the material embanked in 
glacis; 2 wing dams built, 68, 18. 

1 869. Repairs to wharf , plank walks, 
buildings; slopes and ditches graded; 2 
jetties and a breakwater built, o9, 17. 

1870. Modification plans being pre- 
pared, 70, 25. 

IS71-73. Care and preservation, 
71, 22; 73, 19. 

15 73. Drains cleaned and repaired, 
and work on jetties, 73, 21. 

15 74. Work on jetties, 4 front and 4 
center pintle platforms removed, and 4 
carriages and chassis removed from beach. 
Estimate, modifications, $83,000. 74, 25. 

1 S 7 5. Care and preservation, 76 , 24 ; 

76, 26. 

IS 77. Repairs to buildings; a brush 
apron and jetty built, 77, 21. 

1 5 75. Care and preservation, 78, 24 ; 
79,29. 

1SS<^S6. History; care, and pres- 
ervation, 80,48; 88,43; 84, 48; 86,41; 
86, 41. 

Missimppi Coast, — Fort on Ship Island. 

IS63. Work begun, 80, 48. 

1566. Work begun in July with 
turning the arches supporting the para- 
dos; completion of tne breast height 
wall, culvert arches, and mastic covering. 
Terreplein traded, 66, 16. 

1567. Work completed ready for 
armament, 67, 14. 

IS6S. Bepairs to slopes, 68, 18. 

IS 70. Modification plans being pre- 
pared, 70, 25. 

187 1-73. Care and preservation, 7 1 , 
22; 72, 19; 73, 21. 

1874. Temporary bridge erected 
across drawbridge well; 2 15-inch Rod- 
man guns and 2 100-pounder Parrott guns 
mounted by the Ordnance Department, 
74, 25. 

1875. Care and preservation, 76, 24. 

1876. Stone flagging completed, re- 
pairs to quarters, 76, 26. 

1877. General repair of buildings, 

77, 21. 

1878. Care and preservation, 78, 25 ; 
79.29. 

188<^-81. History; care and pres- 
ervation, 80, 49; 81, 49. 

1S83--84. Care and preservation, 
and work on jetties, 82, 47; 88, 43; 84,48. 

1885. Care and preser\'ation, 86, 42. 

1886. 14 shot beds built, magazine 
floors cemented over, and shutters re- 
paired, 86, 42. 

Mobile, Ala. — Site 1. — Battery for 8-inch 

guns. 

1895. $50,000 allotted. Work begun. 
96, 11. 



1896. $9,000 allotted. 6,800 c. v. 
concrete placed. Itemized cost of work. 
$5,000 allotted for constructing platform; 
partly finished. Itemized cost 96, 520. 

1897. $118,500 allotted. Emplace- 
ments 1 and 2 ready for carriages, model 
of 1894; and emplacements 3 and 4 for 
carriage, model of 1896. First emplace- 
ment completed; partial construction of 
the 3 otners. Summary and itemized 
cost of each emplacement and platform. 
97 724. 

1898. $16,500 allotted. All concrete 

E laced, trolley systems and ammunition 
oists, etc., installed, all guns and car- 
riages mounted and the battery practically 
completed and transferred to the artillery. 
$14,700 allotted to complete the battery, 
install the electric plant, and repair and 
strengthen wharf; work in progress. 98, 
738. 

1899. $500 allotted. 3,517 c. y. sand 
placed in parapet, 4,690 s. y. sod placed, 
electric plant installed, magazines water- 
proofed, and a carpenter shop built 99, 
924. 

Site 1, — EmpUicement for 4,74nch R, F. 

gun. 

1898. $15,000 allotted. Workb^:un 
on 2 emplacements, platform built and 
guns ana carriages mounted. Concrete 
work of parapet nearly completed. Maga- 
zines waterproofed with 4 layers of aa- 
phaltic cement and felt. 98, 740. 

1899. Batterv completed in all its 
details and transferred to the artillery. 
Summary of work. 99, 927. 

MobUej Ala. — Site 1. — Battery for two 12" 
inch rifles on dimppearing carriages. 

1898. $125,000 allotted. Work be- 
^n, wharf completed, necessary build- 
ings and plant erected. Platforms com- 
pleted ready for guns. 98, 741. 

1899. $51,500 allotted. Battery com- 
pleted, except minor details. 2 carriages 
received; mounting them in progress. 
Sununary of work. 99, 927. 

1900. Old armament removed from 
parapet of old fort and parked; electric 
plant installed. Corrections made by 
the Ordnance Department of carriages. 
Minor work completed and battery turned 
over to the artillery on Jtme 4, 1900. 
Summary of work. 1900, 945. 

Mobile^ Ala. — Sile S. — BaUeryfor two Scinch 
rifles on 15-inch Rodman carriages. 

1898. $12,000 allotted. Creoeoted 
pile wharf built, and construction mate- 
rials purchased. 98, 742. 

1899. $8,000allotted. Concrete work 
begun and 1,017 c. y. placed, completing 
same. Carnages and guns received and 
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mounted. Battery completed, except 
raising the parapet. Summary of work. 
90,931. 

SUe 1, — Mortar battery far eight IX-inch B, 

L. mortars, 

1S99. 1140,000 allotted. ' Work be- 
gun, plant installed, 2,579c. y. emd placed 
in parade; 3,278 c. y. concrete, includinf;^ 
591 8. y. granolithmg, placed. Anchor 
bolts set and platforms completed. 8 car^ 
riaces received. 99, 926. 

1900. 7,831 c. y. concrete placed, 
completing same; waterproofing battery; 
electric plant install^; mounting car- 
riages in progress. Summary of work. 
1900. 943. 

SUe 1. — EmpiacemenU for two JS^outider 

R, F, guns, 

1S99. $9,000allotted. Work begun. 
99, 929. 

I900. 549 c. y, concrete placed, 2,188 
c. y. sand placed in parapet, and tMattery 
completed and turned over to theartillery 
on June 4, 1900. Summary of work. 
1900. 946. 

SUe 2, — Emplacement for two 6-inch R. F. 
guns on disappearing carriages. 

1899. 955,000 allotted. Materials 
being purchased. 99, 932. 

1900. $15,000a]lotted. Work begun 
July 17, 1899. 4,300 c. y. concrete pla^d, 
completing same except steps ana walks 
in rear of lottery. Sand fil 1 i ng, steel plat- 
forms and stairs in rear, electric-fight 
plant, ammunition service, and minor 
work remain unfinished. Summary of 
work. 1900, 949. 

Preserratlon and repair. 

Mobile f Ala, 

IS97« $3,000 allotted for a fence on 
the eastern boundarv line of Fort Morgan 
reservation; barbed- wire fence. 3,350 f. 
long, built, 97, 722. $3,000 allotted for 
repair of platforms of 8-inch converted 
rifles and other necessary work. 97, 
722. 

189S* Main line of fence repaired 
and connection made with old fence at 
southeast salient of Fort Morgan, 98, 737. 
The platforms for 8-inch converted rifles 
completed and rifles and carriages moimt- 
ed and turned over to the garrison. 98, 
737. 

1S99. $1,675 allotted and ditch 
cleaned, parade of old fort leveled; re- 
pairs to glacis; and sea wall partly re- 
built, 99, 930. $1 ,175 allotted and ditch 
cleaned, 2 pumps driven bv a heavy 12- 
f. windmill installed to diHcrharge the 
drainage over the low dam into the bay. 
99,932. 



1900. $3,400 allotted. Slopes and 
fences repaired; old fort cleaned; water- 
proofing majg;azines with cork paint, etc. 
Mine material cared for; sea walls and 
jetties repaired. 1900, 947. 

Sea irallt and emlMUiknieiita. 

Fmi Morgany Ala, 

Extensive temporarv breakwater built, 
67, 14. Foundation oegun for concrete 
sea wall in combination with the break- 
water, 68, 18. Work begun on a sea 
wall to protect the western or channel 
front of the fort, 53 piles driven and 
capped for outside of tne cofferdam, 790 
r. f. of sheet piling completed, and 1,000 
c. y. of sand removed, 78, 21. Sea wall 
completed, 74, 25. $27,000 allotted for 
extension to seawall; work begun, 77, 21. 
Extension completed. 750 f. long, 78, 24. 
$3,9;i4.75 allotted ana sea wall repaired, 
8 1 , 48. $5,570 allotted for extension and 
completion of the brush and stone revet- 
ment in front of sea wall; work nearly 
completed, 82, 46. $3,767 allotted for 
completion of aprons in front of sea wall 
and 605 r. f. of mattresses placed, 88. 420. 
Estimated coet of protecting snore, 
$14,000, 96, 523. Work begun on sea 
wall with funds remaining from allotment 
for Fort Gaines; 1,988.8 s. y. fascine mat- 
tress and 1,325 c. y. rock placed, complet- 
ing same. 98, 737. * 

Fort Gaines. 

270 palmetto piles driven in construc- 
tion 01 five jetties for the protection of 
the shore and glacis, 78, 21. Four jetties 
completed, 74, 25. Estimated cost of pro- 
tecting shore, $11,000, 96, 522. $25,000 
allott^ for sea wall to be built under 
contract, work b^un, 97, 722. 4,629.9 
s. y. fascine mattress and 1,989 c. y. stone 
placed, completing sea wall. 98, 737. 

Mississippi Sound. 

$5,584 allotted for construction of 3 
jetties for protection of the fort. Jetties 
completed and, in addition, a plank bulk- 
head, 714 f. long, built, 89, 47. Jetties 

I extended, 88, 43. Jettv 480 f. long built, 
84, 48. $20,000 allotted for extending 

I riprap sea wall, extension completed for 
850 f., and the fascine mattress placed for 
850 f. additional, 99, 930. Work on sea 
wall completed, 1,800 1. f. built, and an 
extension of 370 1. f . built. Work in prog- 
ress. Description of sea wall, and sum- 
mary of work. 1900, 948. 

Submarine mines. 

Mobile^ Ala. 

1895. $7,500 allotted for a mining 
casemate; work begun, 96, 11. 

1S96. $3,200allotted. Workonmin- 
ing casemate and cable gallery completed, 
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except revettmg elopee. Itemized cost of 
work. 96, 521. 

1§97. $4,676 allotted. Gaaemateand 
cable gallery completed, and work begun 
on a cable tank. 97, 723. 

1§9§. Casemate fitted up for operat- 
ing mlnee on the Abbott system, and tor- 
p^o materials stored, 98, 742. Concrete 
cable tank completed and a traveling crane 
insfalled. Dewription of tank. 98, 742. 
.3 casemates cleaned and repaired, and toi^ 
pedo material stored, 98, 743. $1,000 
allotted for planting mmes; dynamite and 
other suppbes purchased, search light in- 
stalled. Mines planted and a base line 
selected, and stations prepared at each 
end of it for firing the nunes by jndnnent; 
description. $10,000 allotted for pEmting 



torpedoes; search-light plant installed, 
mine field patrolled, and supplies received 
ready for future preparations. 98, 743. 

l999* Mines and cable, and torpedo 
instruments, received and stored. All 
mines that had been planted removed by 
exploding- same. Cable, boxes, etcT, 
cleaned and stored. 99, 933. $750 al- 
lotted for supplies for operating search- 
light plants. 99. 934. 

1900. A hall mile of moltiple cable 
received, and search-light plant crated and 
stored, 1900, 949. 

Supplies for seaeoast defenses. 

1900. $600 allotted. No expendi- 
ture made. 1900, 952. 



MONROE. (See Hampton Roads,) 

MORGAN. (See Mobile and Mistisnppi Sound, ) 

MOTT. ( See Delaware River. ) 

MOV£.TRIE. (See South Oarolma, ) 

NEUr REDFORD, MASS. (See ManachwetU and Rliode Idand.) 

MEW HATEN. (See Eastern entrance to Long Idand Sound and coast of Con- 
necticut,) 

NEW liONDON. (See Eastern entrance to Long Island Sound and coast of Con- 

jiecticut,) 

NEW ORLEANS, L.A., AND SABINE PASS, TEX. 



€!ontraeU. 

1897. Cement, 10,667 barrels, at 
$2.37 per barrel; gravel and rock, 11,056 
c. y., $2.63 per c. y.; sand, 4,180 c. y., 
$1,446 per c. v.; hollow tile, 2,000, 14i 
cents each, 97, 734. 

Engineering Features. 

Concrete, cost per c. y . , 98, 751 . Forms, 
97, 732. Mixing and placing, 97, 732, 
734; 99, 939. Settlement of (tracing). 
90, 746; 99, 935, 938, 939, 942, 944. 

Materials, cost of, 97, 734; 98, 751. 

Mines, suomarine, planting and remov- 
ing, 98, 756; 99, 945. Suggestions for 
improving. 99, 948. 

Pile dnving (tracing), 97, 730; 98, 
747, 748; 99, 941. 

Plant, construction, 98, 747, 754. 

Waterproofing methods, 97, 735; 98, 
745, 751; 99, 936, 938, 939; 1900, 953. 

Engineers. 

Chief of Enoinebbs. Reports, 66, 17; 
67, 14; 68, 18; 69, 18; 70, 25; 71, 22; 
72, 20; 78, 21; 74, 26; 75, 25; 76, 26; 
77, 21; 78, 25; 79, 29; 80, 49; 81, 49; 
82, 47; 88, 44; 84, 49; 86, 42; 86, 42; 



95, 11; 96, 19, 523; 97, 18, 727; 98, 28, 
744; 99, 32, 934; 1900, 28, 952. 

Board of Enginbsbs. Constituted 
1882. to consider and report upon the 
conaition of fortifications, and what num- 
ber, if any, could be dispensed with, 82, 
425. 

Ekginebbs in Chabob: 
Capt. J. C. Palfrey, 1866. 
Capt J. M. Wilson, 1866. 
Maj. M. D. McAlester, 1866-69. 
Capt. W. E. Merrill, 1866. 
Maj. F. E. Prime, 1869. 
Capt. G. J. Lydecker, 1869. 
Maj. C. W. Howell, 1869-82. 
Maj. A. Stickney, 1882-85. 
Capt T. Turtle, 1885. 
Maj. W. H. Heuer, 1885-«6. 
Maj. J. B. Quinn, 1895-1900. 
Lt. C. S. Rich^, 1897. 
Maj. H. M. Adams, 1900. 

Assist autb: 
Lt. F. W. AUstaetter, 1898-99. 
Capt H. Jervey, 1897-99. 
Lt C. S. Smith, 1899-1900. 
Lt H. Burgess, 1899. 
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ForU and lMiUerles.a— Opera- 

tlOBS. 

Fort Pike, RigoUta Pass, La. , 

IS 19. Work began, 80, 49. 

1570. EBtimatra cost of proposed 
modificatioiifi, neoeflsary repairs, and 
placing in the carved barbette battery a 
namber of 10-inch rifled gans, with trav- 
erses between them, $24,000 allotted, a 
breakwater boilt alonfi: the Rigolets, and 
a new wharf built, 70, 25. 

1571. $2,000 allotted for care and 
preservation, 71, 22. 

IS 79. Brid^, quarters, and break- 
water repaired, 72, 20. 

IS 78. Repairs to bridge and brick < 
covering of terreplein of main work, and 
shingle revetment of slopes over breast- 
height wall of covered way replaced with 
a sodded slope, 78, 21. 

IS 74-79. Necessary repairs, 74, 26; 
75, 25; 76, 26; 77, 21; 78, 25; 70, 29. 

IS SO. History of the fort, its im- 
portance, 80, 49. 

1 5 54. Minor repairs of bridges ; grass, 
weeds, etc., cut from around the walls 
and inclosures, 84, 49. 

1555. Grass and weeds cut, 80, 42. 

Pbrt Macomb, Chef Menieur Pass, La. 

1S99. Work begun, 80, 49. 

1570. Estimated cost of proposed 
modifications, $24,000, 70, 25. 

1571. $4,000 allotted for care and 
preservation, 71, 23. 

1 S 78-79. Care and preservation, 78, 
22; 74, 26; 76, 25; 76, 26; 77, 22; 79, 29. 

ISSO. History; and importance, 80, 
49. 

1SS5. Grass and weeds cut, 85,42. 

Fort Jackson, Mississippi River, La. 

1S93. Work begun, 80, 50. 

1566. Work b^nm reenforcing bar- 
bette platforms to adapt them to larger 
calibers, 66, 17. 

1567. Modification of 22 barbette 
platforms completed, 16 shot platforms 
finished, and 2 platforms for 13-inch mor- 
tars be^m, 67, 14. 

1S6S. Repairs to levees and to main 
work, 68, 19. 

1S69. Lightning rods erected over 
magadnes, and slight repairs made, 69, 
lo* 

a Ligt of works m arranged under this head- 
Fort Pike. 
Fort Haoomb. 
Fort Jackson. 

Battery Blenrenae, Lake Borgme, La. 
Tower Dupres, Lake Borsne. 
FdrtSt. PUlip. 
Fort Livingstone. 

Tower at Pioctoryille, Lake Borgne. 
New Orleans— Smplacement for two 10-inch guns. 



1570. Estimated cost of proposed 
modifications $191,000, 90, 26. 

15 71. lob, 000 appropriated. Levees 
repaired and property cared for. 71, 23. 

IS 73. $64,000 appropriated. Work 
begun, necessary builaings erected, plant 
purchased, levees and a draining machine 
to protect the site of the fort from over- 
flow built, slopes repaired, railroad built, 
and completion of concrete work for 5 
magazine traverses in the lower battery. 
72. 21. 

15 73. $65,000 appropriated. £ast 
battery, 2 covered-face batteries, and bat- 
tery in the north bastion of main work 
completed, except gun platforms and ma- 
sonry breast-height walls. 78, 22. 

15 74. $30,000 appropriated. Work 
on dr^nage, regradmg new earthwork, 
providing 20 wooden platforms for 15- 
mch guns, laying 4 foundations for plat- 
forms, providing material for 16 founda- 
tions, and constructing concrete piers for 
3 bridges across moat 74, 25. 

15 75. $25,000 appropriated. Com- 
pletion of 18 emplacements for 15-inch 
guns; work on permanent breast-height 
walls, slopes, bridges, casemate store- 
rooms, quarters, ana minor work. 76, 26. 

15 76. Sally port built to connect 
lower batterv with lower covered-way 
battery; work on 2 platforms and breast- 
height wall, magazme traverses, and re- 
pairs to slopes, etc., 76, 27. 

IS 77-79. Care and preservation, 77, 
22; 78, 26; 79, 30. 

ISSO. History: description and im- 
portance, 80, 50. 

1553. Work on levees. 88, 45. 

1554. Repairs to briages, quarters, 
and buildings, drains cleaned; 12 shot 
beds built, and shot and shell piled; a 
number of guns, carriages, and chassis 
moved and blocked; levees completed, 
and a temporary revetment placed to 
protect the new levee, 84j 50. 

1S85. New wharf built, and 2 stone 
platforms for 15-inch guns completed, 85, 
44. 

1SS6. 8 concrete and wooden plat- 
forms for 15-inch guns replaced with con- 
crete platforms for same guns, and a new 
levee built, 86, 44. 

1S9S. Repairs of buildings, bridges, 
fences, resurfacing elevated gallery of 
main work; a number of old guns 
mounted, 98, 745. 

List of works u? arranged under this head— Ck>nt'd. 
New Orleans— Eight-inch battery. 
New Orleans— Two 4.7-inch batteries. 
New Orleans— Eight-inch B. L. rifles. 
New Orleans— Eight-inch B. L. rifles. 
Sabine Pass— Eight-inch rifle battery. 
Sabine Pass— Temporary siege batteries. 
New Orleans— First battery, 15-pounder guns. 
New Orleans— Second battery, lo-pounder gnna 
Sabine Pass— Eight-inch rifle battery. 
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Battery Bienvenue, Lake Borgne^ Ixi, 

1S36. Work befl^un, 80, 50. 

1871. $1,000 allotted for care and 
preservation, 71, 23. 

1§73« Quarters, slopes, and bridges 
repaired, 72, 20. 

1§ 73-77. Care and preservation, 
73, 22; 74, 26; 76, 26; 76, 26; 77, 22. 

1§§0. History and importance of 
battery, 80, 50. 

Tower DupreSy Lake Borgney La, 

1830. Work begun, 80, 50. 

1871. $1,000 allotted for care and 
preservation, 71, 23. 

1§73. Some floors relaid, interior of 
walls of tower repaired, doors hung, and 
tower cleared of rubbish, 73, 22. 

1874. Repairs of tower completed 
and a keeper placed in charge, 74, 26. 

1877. Care and preservation, 77, 22. 

1880. History, 80, 50. 

Fori St. Philipf Misgimppi Rivery La, 

1841. Work be^un, 80, 51. 

1 8d6. Beenf orcmg the barbette plat^- 
forms to adapt them to heavier guns be- 
gun and nearly completed, 66, l7. 

1867. The magasdne in the lower 
battery, 15 new gun platforms^ 2 mortar 
platforms, with necessary modification of 
parapets, breast-height walls, and terre- 
pleins completed, and repairs made to 
Dridge across diteh and to 2 gun plat- 
forms, 67, 14. , 

1868. Levees repaired, and a new 
levee bmlt from the lower end of the 
front levee to the bayou, 68, 19. 

1869. Minor repairs, 60, 18. 

1870. Estimated cost of proposed 
modifications, $108,000. Minor repairs 
to levees. 70, 26. 

1871. $37,500 appropriated, 71, 23. 

1873. $42,500 appropriated. Modi- 
fication work begun. ^Necessary build- 
ings erected for emplovees, levee rebuilt, 
wharf repaired; completion of concrete 
work for 2 magazines and work in prog- 
ress on 3 others; building parapet of new 
battery. 72, 21. 

1873. $50,000 appropriated. Com- 
pletion of levee, 6 traverse magazines in 
the new and lower water battery, and 
demolition of the old works. Emplace- 
ments for 12 guns ready for platforms. 
73 22. 

1874. $30,000 appropriated. Com- 
pletion of 3 magazine traverses, parapet, 
and temporary Dreast-height wall of the 
lower battery; repairs to slopes; demoli- 
tion of old magazines, and minor work. 
Summary of work. 74, 27. 

1875. $25,000 appropriated. Com- 
pletion of 6 magazine traverses; repairs 
to temporary breast-height walls ; com- 



pletion of 18 platforms for 15-inch goxui; 
minor work and repairs. 76, 26. 

1876. 3 magazmes buUt and 3 trav- 
ersed completed up to the crown of the 
arches; foundation of sallyport oom- 
pleted and weighted; 2 wooden plat^ 
forms placed, and excavation made for 7 
more; wharf extended and repaired; 
drains built; reservation resurveyed and 
the boundaries marked with stone monu- 
ments. 76. 27. 

1877-79. Care and preservation, 
77, 22; 78, 26; 70, 30. 

1880. History and description, 80, 
51. 

1884. 8 new shot beds built, 3 re- 
paired; guns, carriages, and cbaasis 
blocked up, ditohes and drains cleaned, 
bridges repaired, new levee built in front 
of the old one, a barbed-wire fence built 
along the river front and on the levee, 
84, 51. 

1885. Newwharf built, and a barbed- 
wire fence built to keep cattle off the 
levee and grounds, 86, 44. 

1886. Replacing 8 concrete and 
wooden platforms for 15-inch guns with 
concrete platforms, 86, 44. 

1898. Repair of buildings, bridges, 
roof of magazine; minor work; a number 
of old guns mounted, 98, 745. 

Fort Livingstoney Barataria Bay, La. 

1843. Work begun, 80, 51. 

1870. Estimated cost of proposed 
modification, $38,000, 70, 26. 

1871. $202.50 expended on general 
repairs. $2,500 allotted for care and 
preservation. 71, 24. 

187 3-79. Care and preservation, 78, 
23, 74, 27, 76, 26, 76, 27, 77, 22, 70, 31. 

1880. History and description, 80, 
51. 

1884. Repairs to 8lox)e8; shot beds 
built, dismounted guns raised and 
blocked; minor work, 84, 51. 

1886. Quarters repaired, 86, 45. 

1886. Survey made, and plans and 
estimates prepared for jetties to protect 
shore line of site from further erosien by 
the sea, 86, 44. 

Toiver at ProdormUe, Lake Borgne, La, 

1856. Work begun, 80, 50. 

1871. $360 allotted for care and pres- 
ervation, 71, 23. 

1875-79. Care and preservation, 
76, 26, 76, 27, 77, 22, 78, 25, 70, 30. 

1880. History and importance, 80, 
50. 

New OrleanSy La. — Emplacements for two 
10-inch guns. 

1 895. $70,000 allotted. Plans being 
prepared. 06, 11. 
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1 996. $66,000 allotted. Work begun, 
necesaary bnildingsfor employees erected. 
Piles driven in the emplacements of the 
battery, and part of the excavation com- 
pleted. I860 allotted for an iron-girder 
oridge across moat. Work completed 
under contract for $699. 96, 524. 

1897. $38,000 allotted. Plans re- 
vised. 11,000 c. y. concrete and 12,000 
o. y. earth places], nearly completing con- 
crete work and parapet; ironwork placed; 
because of concrete work of parapet and 
platforms settling, more wo^ rouuired. 
Summary of work, with itemisea cost. 
07 727. 

i§98. $9,000 allotted. Platforms 
releveled, guns and carriages mounted, 
and the completed battery turned over 
to the artillery June 7, 1898. Descrip- 
tion of releveling, with tracing. 08, 746. 

I900. $216 allotted. Hand rails 
placed. 1000. 953. 

New Orleans, La, — S-inch battery — Em- 
pUxcemenU for ttvo 8-inch rifiea on disap- 
pearing carriages^ 

189S. $90,500 allotted. Work de- 
lated because of yellow fever. Pile 
driving begun in Dec., 1897, 1,340 piles 
driven; concrete work b^:un on Apr. 6, 
1898. Guns and carriages mounted, and 
work nearly completed. Description of 
piledriving, with tracing; waterproofing; 
itemized cost of battery. 08, 746. 

1899. Batterer completed and guns 
tested; report, with tracing, of the set- 
tling of the battery. $3,300 allotted for 
earm filling between 8-inch and 10-inch 
batteries, and building a concrete walk 
in rear. 4,000 c. y. earth placed, and a 
walk 660 f. long 8 f. wide built. 00, 934, 
936. 

New Orleans, La. — Battery for two 4-7 -inch 

R. F. guns, 

1898. $7,000 allotted. Guns to be 
mounted temporarily on the face cover, 
using the existing magazines and para- 
pets. 08, 762. 

1899. Emplacements completed, 
guns mounted and tested, old magazine 
repaired, and earthwork completed and 
sodded, 00, 936. 

New Orleans, La. — S-inch B. L. rifles 
mounted on IS-dnch S. B. carriages. 
(See Emplacements for S-inch guns on 
disappearing carriages.) 

1898. $10,000 allotted. No work 
done awaiting the arrival of 8-inch rifles. 
08, 752. 

1899. Guns received. Work begun 
on altering carriages; work completed and 
guns mounted. Heavy concrete breant 
wall built in front of the old platforms; 



some earth filling. Guns dismounted and 
transferred to other emplacements. 00, 
937. 

New Orleans, La. — Emplacements for two 
S-inch rifles on disappearing carriages. 
(See Emplacements for S-inch rifles on 
16-inch S. B. guns.) 

1898. $125,000 allotted. Work be- 
gun, wharf built, pile driving completed; 
concrete work in progress. Description 
and cost of plant and summary of work 
and difficulties attending it. 08, 753. 

1899. $25,000 allotted. Concrete 
work comijleted, 3,800 c. y. placed, car- 
riages received and mounted. Descrip- 
tion of waterproofing. Settlement, and 
general work. 00, 937. $1,600 allotted. 

I Kifies transferred on a deck barge and 
, mounted by June 17, 1899. 00,940. 

1900. $34 allotted. Hand rail placed 
on one emplacement. 1000, 953. Car- 
riages cleaned and leveled. $600 allotted 
for ammunition hoists; erected. $4,848 
allotted for removing old brick parapet, 
so as to give a clear view of the river. 
Part of old parapet and an old magazine 
on the parapet blasted and remove<l, 
4,000 c. y. earth removed from tops of 
5 old magazines, 13 obsolete guns and 
carriages aismounted and stored. 1000, 
955. 

Safrine Pass, Tej'. — Battery for S-inch rifle 
<m 16-inch S. B. carriage. 

1898. $6,000 allotted. Work begun 
June 6; about one-fourth completed. 
$3,120 allotted for wharf, work oegun, 
and nearly completed. 08, 764. 

1899. Earthwork and magazine and 
platform completed. Gun and carriage 
received. Carriage altered and gun 
mounted. All onlnance and ordnance 
stores turned over to the ordnance ser- 
geant. A wharf 960 f. long completed. 

Sabine Pass, Tex. — Temporary siege bat- 
teries. 

1898. $4,200 allotted for temporary 
batteries for 2 5-inch siege guns and 2 
7-inch siege howitzers. Work begun in 
April ana completed. Armament re- 
ceived and mounted. All guns, car- 
riages, armament, and ammunition per- 
taining to these guns were shipped to 
Tampa, Fla., ana 4 light 12-pounder 
S. B. guns and carriages for same were 
mounted; work incomplete. 08, 764. 

1899. Embrasures cut in breast- 
height wall to permit the use of smaller 
guns, and parapet raised. Lease of land 
changed to include sufficient ground for 
an 8-inch gun emplacement. 00, 949. 
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New Orleans, La, — First battery — emplace- 
ment for two IS-pounder R. F. guns, 

1899. $24,500 alloted. Workbe^pin 
December 28, 1898. Excavations, pile- 
driving, grillage, and concrete work 
nearly completed; earth slopes finished 
and battery completed awaiting the 
mounts. Summarv of work. 99, 940. 

1900. Earth slopes rex>aired. Wires 
placed for electric lights and walk to 
connect with 8-inch and 10-inch batteries 
built No guns or carriage received. 
1900, 952. 

New Orleans, La, — Second battery. — Em- 
placements for two 15-pounder R. F. guns. 

1S99. $24,500 allotte'. Work be- 
gun December 28, 1898. Excavations, 
pile driving, earth slopes, and concrete 
work completed, awaiting arrival of 
mounts. Summary of work. 99,941. 

1900. Electric wires placed. Earth 
slopes repaired and parade graded. No 
guns or carnages received. 1900, 955. 

Sabine Pass, Tex. — Baiiery for Scinch rifle 
on 15-inch S. B. carriage. 

1899. $6,000 allotted. Work begun 
June 6; about one-fourth completed. 
$3,120 allotted for wharf; wharf 960 f. 
long completed. Gun and carriage re- 
ceived. Carriage altered and gun 
mounted. All ordnance and ordnance 
stores turned over to the ordnance ser- 
geant 99, 948. 

Mlieellaneous* 

Electric-light plants. 

1899. $1,146.84 allotted, and plants 
installed; description, with cost, 99, 942. 
$5,250 allotted for a permanent house, 
house completed, but, owing to the un- 
equal settlement of foundations, the wall 
fell in. New site selected and work 
begun. 99, 943. $1,900 allotted for 
operating electric plant; necessary mate- 
rials purchased. 99, 944. 

1900. Permanent house for electric 
plant completed; dynamos, boiler, ajid 
engine cleaned, repaired, and placed on 
their foundations, and the completed 
building transferred to the garrison, 
1900, 952. 

Relevding gun platforms, etc,, of new bat- 
teries. 



1900. $6,545 allotted. 8-inch and 
10-inch emplacements — ^magazines water- 
proofed and gun platforms releveled. 
$400 allotted for raising and leveling base 
rings of 10-inch batterv; work completed. 
1900, 953. 



Preterrailon and repair. 

1898. $4,000 aUotted. Fort St 
Philip^repairs to buildings, bridges, 
magazines, and cisterns. Fort Jackson^— 
repairing bridges, fences, and gallery of 
main fort $3,500 allotted for mountiJig 
old guns at Forts Jackson and St Philip; 
work completed. 98, 744. 

1899. New Orleans— $1,000 allotted 
for repairs to slopes and machinery, and 
care of property. $250 allotted for mov- 
ing ana storing torpedoes and preparing 
a casemate for same. $3.25 allotted for a 
new tangent wheel for ammunition lift 
at 10-inch battery. 99,944. Sabine P&as 
—$310 allotted for repair of magazine 
floors, drains, buildings, erectii^ a wire 
fence, and care of propc^y. 99, 950. 

1900. New Orleans-41,870 allotted. 
General repair of guns and carriages, 
slopes, builoings, andmachinery. ]. 900, 
953. $4,219.50 allotted; slopes repaired, 
torpedo material cleaned and stored, 
plant cleaned and repaired, gun platforms 
releveled, care of property. 1 900, 955. 

Sea iiralU and emlmiikineiito. 

FdH Jackson, 

$5,926.21 allotted for construction and 
repair of levees; work in progress, 83, 
45. Levee completed and a teniporary 
revetment built to nrotect same, 84, 50. 
New levee built, 8o, 44. 

Fort St, Philip. 

New levee built in front of the old one 
from the upper end of the reservation to 
where tbe back levee begins, and from 
this point to the lower end of the reeer* 
vation part of the old front levee was re- 
paired. The back levee rebuilt 84, 51. 

8ulnnartne mines* 

1898. New Orleans— $26,500 allot- 
ted. Mines planted. Description in dei 
tail, with cost 98, 755. Sabine Pass— i 
$3,600 allotted; mines, dynamite, and 
electrical supplies receivea and stored, 
awaiting receipt of cables, 98, 764. 

1899. New Orleans— $2,714.93 allot- 
ted for installing searchlight and operat- 
ing casemate, work completed, 99, 942. 
$5,366.23 allotted for torpedo defense of 
New Orleans; all mines removed. De- 
scription of method of removing mines, 
with results and suggestions for improve- 
ment, 99, 945. Sabine Paas, Tex.— 10 
mines, with necessary supplies, received. 
No mines planted. All torpedo material 
transferred to ordnance sergeant, 99, 950. 

1900. $3,675 allotted for a .torpedo 
storehouse; work completed and material 
stored, 1900, 956. 
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IVITWPORT, R. I. (See Massachusetts and Rhode Island,) 

IVEW YORK HARBOR. 



Contracts. 

i§§3. Sea wall, $18. 72 per 1. f., 88, 
385. 

1 § §9. Sea wal I , concrete foundation, 
375 c.y., 114.70 per c. y.; wall, 1,450 c. y., 
$15 per c. y.; and dowels 25 cents per 
pound. Embankment, 24,000 c. y., at 
22 J cents per c. y., 89, 461, Riprap, 
9,050 tons, $1.50 per ton; capping stone, 
980 1. f., $7 per 1. f. Emoankment, 
35,000 c. y., 40 cents per c. y. 89, 458. 

1§91. Sea wall, 1,000 c. y. of founda- 
tion, $11 per c. y.; 1,510 1. f. wall, $19 
per 1. f. ; 43,000 c. y. filling, 29 cents per 
c, y., 91, 627. 

1 §97. Small broken stone, 5,000 c. y . , 
$1.07 and $1.29 perc. y., 100 c. y. fine sea 
washed silica, $2.50 per c. y. Kosendale 
cement, 12,000 barrels, 74.8 cents per 
barrel, 97, 617. Concrete battery for 3 
10-inch guns, $78,202.50, 97, 627. 

I§9§. Roeendale cement, 18,000 bar- 
rels, 66.6 cents per barrel. Riprap stone, 
47,500 tons, $1.19 per s. t. Broken stone, 
$1.04 per c. y. 98, 633. 

1900. Portland cement, 25,000 bar- 
rels, $1.99 per barrel. Broken stone, 
21,000 c. y., 84 cents per c. v. Sand, 
11,000 c. y.f 34 cents per c. y., 1900, 836. 

Eni^neerliig featuren. 

Ammunition for a gun lift, handling of, 
93, 610. 

Ammunition lifts, test of, 97, 619. 

Anchor bolts, method of setting, 94, 
453. 

Battery, 10-inch, cost in detail, 97, 616, 
621. 

Concrete in place, cost 6f, 92, 5; 98, 
602, 605, 609; 94, 458; 1900, 835, 837. 

Concrete mixing, description, 97, 620. 

Electric conduit system, cost, 1900, 
837. 

Electric-light plant, description, 98, 
611. 

Embankments, cost per c. y. in place, 
92, 603. 

Embankment, methods of placing sand, 
98,605. 

Excavation, sand, cost of, by hand and 
by ^pple, 98, 603. 

Firing, experimental, result on con- 
crete, 98, 612, 614. 

Fire, test of rapidity of, 97, 619. 

Gun, 12-inch, method of mounting, 
98, 615; 94, 453. 

Gun-lift mechanism, test of, 93, 613. 

Materials, cost, 98, 602, 605; 94, 454, 
458; 97, 763, 769. 

Mortar platforms, method of excava- 
tion for foundation, 94, 450. 

Pavements, cost of, 97, 616. 

Plant, arrangement of, 93, 605; 99, 
763, 766, 774. 

Platforms, settlement of, 97, 612. 

Quoins, granite, cost of, 97, 616. 
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Stone (lai^ge) in place, cost of, 92, 5. 

Torpedo shed, description and detailed 
cost, 93, 617; 94, 448. 

Walls, counterscarp and gallery; a 
smooth and apparently waterproof sur- 
face, securing, 98, 606. 

Waterproofing and cost of, 1900, 628, 
829, 831, 839. 

Water-supply system, 93, 613. 

Engineers. 

Chief of Enqtnbers. Reports, 66, 
8; 67, 7; 68, 11; 69, 11; 70, 17; 71, 12; 
72, 10; 73, 9; 74, 11; 76, 11; 76, 11; 
77, 8; 78, 10; 79, 14, 233; 80, 27, 292; 
81, 25, 385; 82,20; 83, 16; 84,22; 85, 
16; 86, 5, 17; 87, 5; 89, 6, 458, 459; 90, 
5, 381; 91, 7, 9, 525; 92, 5, 12, 457; 98, 
6, 599; 94, 7, 449; 95, 7, 504; 96, 8, 473; 
97, 13, 610; 98, 18, 624; 99, 20, 762; 
1900, 19, 827. 

Board of Engineebs: 

Constituted, 1882, to consider and re- 
port upon the condition of fortifications, 
and what number, if any, could be dis- 
pensed with. Report, 82, 403. 

Estimate, 87, 11; 90, 6. 

Engineers in Charge: 

W. P. Trowbridge U. S. agent, 1866. 

Lt. Col. H. L. Abbot, 1866-86. 

Capt. F. Harwood, 1866. 

Lt. Col. J. C. Duane, 1866-^. 

Maj. F. E. Prime, 1866. 

Capt. C. N. Tumbull, 1866. 

Maj. N. Bowen, 1866-69. 

Lt. Col. J. Newton, 1866-77. 

Col. J. G. Barnard, 1866-67. 

Col. Q. A. Gillmore, 1867-86. 

Capt. J. Mercer, 1877-78. 

Col. H. W. Benham, 1878-82. Report, 
79, 234; 80, 293. 

Col. G. L. Gillespie, 1883-97. 

Capt. J. C. Post, 1883. 

Lt. Col. C. B. Comstock, 1886. 

Lt. Col. W. MacFarland, 1886. 

Col. D. C. Houston, 1886-93, report, 92, 
459. 

Lt. Col. W. R. King, 1891-95. 

Lt. Col. H. M. Robert, 1893-96. 

Lt. T. H. Rees, 1893. 

Lt. R. McGregor, 1895. 

Maj. W. T. Rossell, 1896. 

Maj. J. G. D. Knight, 1896-1900. 

Maj. H. M. Adams, 1896-1900. 

Lt. Col. W. Ludlow, 1897-98. 

Lt. Col. W. H. H. Benyaurd, 1900. 

Maj. W. L. Marshall, 1900. 

Assistants. 
Lt. E. Griffin, report, 80, 293. 
Lt. H. Taylor, 1891-92. 
Lt. J. G. Warren, 1892-94. 
Lt. r. H. Rees, 1893. 
Lt. W. P. Craighill, 1894-96. 
Lt. R. McGregor, 1894-99. 
Lt. R. R. Raymond, 1897-99. 
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Lt. J. F. Mclndoe, 189^1900. 
Lt. E. R. Stuart, 1898-99. 
Lt. J. J. Morrow, 1899-1900. 
Lt. J. A. Woodruff, 1898-1900. 

ForU and baUerlei.a--Opera- 
tlom. 

SoxUhem tntrance — Fort L(\fayetU, 

1813. Work begun, 80, 29. 

1§66. Important modification re- 
quired, 66, 10. 

1868. Test boring on proposed site 
of new work. Fort mjured by fire in 
Dec., 1868. 68, 13. 

1878. Project for heavy armament, 
estimate, $784,212, 78, 13. 

Fort Hamilton and additional batteries, 

1834. Work begun, 80, 29. 
1866. Work on north, south, and 



small traverse magazines; setting pintle 
and traverse stones, traverse iron, and 
pintles; breast height wall and earth in 
parapet. Traverse magazines 1, 2, and 4 
completed; 3 and 6 suspended. 66, 10. 

1867. Work on south magazine; 
taking up platforms to make room for 
traverse magazines; revetment and plat- 
form flags; traverse stones rebedded, em- 
bankment, and minor work. Condition 
of work. 67, 9. 

1868. 1 traverse magazine length- 
ened, 5 nearly completed. The north 
and south magazines now completed, ex- 
cept minor work. 68, 12. 

1869. North and south magazines 
nearly completed, 9 magazine traverses 
finished; 3,464 1. f. drain built; 991 1. L 
sea wall rebuilt; 3,407 s. f. slopes repaired. 



a List of works as given under this head- 
Southern Entrance.— Fort Lafayette. 
Fort Hamilton. 
Defenses of Governors Island. 
Eastern entrance.— Fort Schuyler. 
Bedloes Island.— Fort Wood. 
Mortar hattery, Fort Hamilton. 
Staten Island.— Batterv Hudson. 
Staten Islancl.— Fort Wadsworth. 
Fort— Sandy Hook. 
Fort on site of Fort Tompkins. 
Staten Island.— South Cliff battery. 
Staten Island.— North Cliff battery. 
Eastern entrance. — Fort at WUlets Point. 
Govemors Island.— Castle William. 
Governors Island.— Fort Columbus. 
Fort Hamilton and redoubt. 
Staten Island.— New casemated battery. 
Govemors Island.— South battery. 
Staten Island.— Glacis mortar battery. 
Staten Island.— South mortar battery. 
Staten Island.— Glacis gun battery. 

Govemors Island.— New barbette battery at Fort Columbus. 
Staten Island.- Two-gun' battery. 
Southern Entrance.- Mortar battery, No. 1. 
Eastern Entrance.- Battery for 16 12-inch mortars. 
Eastern Entrance.— Five-gun battery. 
Eastern Entrance.— Gun battery (south side of entrance). 
Southern Entrance.— Gun-lift battery 1. 
Southern Entrance.— Seven-gun battery. 
Eastern Entrance. — Platforms for target practice. 
Eastern Entrance. — Emplacement 1, 12-inch rifle. 
Eastern Entrance.— Two emplacements for 10-inch rifles. 
Eastern Entrance.— Mortar battery for 12-lnch mortars. 
Eastern Entrance. — ^Two 2-gun batteries. 
Southern Entrance.- Battery of 8 10-inch and 4 12-inch guns. 
Southern Entrance.- Five-Inch R. F. battery. 
Southern Entrance.— Ten-inch battery. 
Eastern Entrance.— Two emplacements for 5-inch R. F. guns. 
Southern Entrance.— Mortar battery, 12-inch mortars. 
Southern Entrance.— R. F. guns. 
Southern Entrance.- Twelve-inch battery. 
Eastern Entrance.— R. F. guns. 
Eastern Entrance.— Temporary batteries. 

Eastern Entrance.— Twelve-inch emplacement, Battery Hudson. 
Eastern Entrance. — ^Twelve-inch emplacement, Battery Richmond. 
Eastern Entrance.— Two emplacements for 8-inch B. L. rifles. 
Southern Entrance.— Pneumatic gun battery. 
Southern Entrance.— Six-inch R. P. battery. 
Eastern Entrance.— Emplacement, 2 for 12-inch rifles. 
Eastern Entrance.— Two emplacements for &-inch R. F. guns. 
Eastern Entrance.— Two emplacements for 15-pounder R. F. guns. 
Eastern Entrance.— Two emplacements for 16-pounder R. F. guns. 
Southern Entrance.— Twelve-Inch battery. 
Southern Entrance.— Six-inch battery. 
Southern Entrance.— Two 15-pounder R. P. guns. 
Eastern Entrance.— Two emplacements for 6-inch guns. 
Eastern Entrance.— Two emplacements for 15-pounder R. F. guns. 
Eastern Entrance.- Two emplacements for 6-inch R. F. guns. 
Southern Entrance.— Fifteen-pounder R. F. emplacement. 
Eastern Entrance.— Two emplacements for 5-inch R. F. guns. 
Southern Entrance.— Two aaditional emplacements for 15-pounder R. F. gxma. 
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Efltiinated ooet of additional batteries for 
heavy guns, $135,000. 60, 12. 

1 § 70. Completion of north and south 
magazines and traverse mafi^azines, re- 
pairs made to slopes and parapet; terre- 
plein and public road graded, repairs to 
sea wall, and drainage, 70, 18. 

1871. $25,000 appropriated. Work 
begun on cofferdam 483 f. long, on water 
battery 1. 71, 14. 

1^73. $40,000appropriated. Seawall 
ready for coping, and in rear filled with 
earth to 2 f . below top. 72, 11. 

1§73« $40,000 appropriated. Seawall 
of battery 1 completed; magazines 1 and 
2 nearly finished; work on magazines 3 
and 4; 8,464 c. y. of earth placed in pa- 
rade. 73, 10. 

iS74. $26,000 appropriated. Bat- 
tery 1 — Magazines 1, 2, 3, and 4 com- 
pleted and sodded. Drain placed, terre- 
plein graded and parapet raised to proper 
level. 15-inch gun battery — 5-inch pintles 
taken out and replaced with 6-incn ones. 
74 13. 

i§75. $10,000 appropriated. Bat- 
tery 1 — 2 wooden platforms and 6 stone 
Elatforms nearly finished, raising breast- 
eight wall. 76, 13. 

IS 76. Batter v 1 — Platforms and 
breast-height wail completed; parapet 
and end of traverses raised, and rear 
slopes sodded, 76, 14. 

1877-78. ReT>airof gates and slopes, 
77, 10; 78, 12. 

1881. Waterproofing terrepleins and 
casemates, repair of slopes and fences, 
81, 28. 

1 8 8 d* Waterproofing terrepleins and 
casemates, drainage work, sea wall and 
minor repairs, 82, 24. 

1883. Work on relaying brick pave- 
ments, wooden bridge, drainage, slopes, 
and buildings, 83, 20. 

1884. Repair of slopes, chimneys, 
drains, etc., 84, 25. 

1885. Repair of platforms, breast- 
height, sustaining and seawall; placing 
additional traverHe stones in platforms, 
relaying pavements and replacing stone 
flagging of parade, 85, 18. 

1886. 1,190 c. y. riprap stone placed 
against sea wall; hanging 7 magazine 
doors; setting pintles in platforms, 86, 
19. 

DefeiMes of Govemars Island. (See Fort 
ColumbuSy Castle WilliamSj SotUh Battery j 
and New Barbette Battery ^ below. ) 

1831. Fortifications on Governors 
Island begun, 80, 28. 

1819. Estimate for a sea wall 1,800 
1. f. long, 8 f. high, $36,000, including wall 
on west shore; cost, $40,000. Extracts 
from letters from Maj. Gen. Hancock, 



Capt. J. P. Sanger, Col. and Surg. Cuyler, 
and Col. Benham in reference to expla- 
nation of the estimates for sea wall. 79, 
16,233; 80,28,293. 

1881. Scarp wall color- washed and 
terreplein covered with asphalted felt- 
ing. Sea wall et^timate. 81, 26, 393. 

1882. Bridge across ditch at Fort 
Columbus repaired, 82, 22. 

1883. Exterior slopes of southwest 
bastion of Fort Columbus repaired and 
resodded; first and second interior gal- 
leries at Castle William partly rebuilt, re- 
paire<l, and painted, 83, 18. 

1884-86. Preservation and repair, 
84,24; 86,17; 86,18. 

Eastern entrance — Fori Schuyler, East 
Rirer (north side of eastern entrance). 

1833. Work begun, 80, 27. 

1866. Work on service magazines; 
glacis repaired, paving in sallvport re- 
newed, sea wall repaired, and buildings 
repaired and altered, 66, 8. 

1867. 2 service magazines com- 
pleted; work on two others; 15-inch gun 

Clatforms; stone parapet and breast- 
eight walls; repair of ouildings, 67, 7. 

1868. 2 service magazines com- 
pleted; laying 2 15-inch ^un platfonns on 
the cover face; modifymg casemates of 
lower tier of main work to adapt them 
for new iron carriages of 10-inch guns, 
and repair of whan and buildings, 68, 
11. 

1869. Completing new magazines 
and gun platforms of the cover face, 
m(xlifying casemates of second tier for 
8-inch gun carriages (iron), placing grat- 
ings and shutters, and minor repairs. 
Estimated cost of modifications, $308,000. 
69, 11. 

1 870. Care and preservation, 70, 17. 

1871. $57,500 appropriated. Modi- 
fication work begun, emplacements for 4 
heavy guns completed on cover face; in 
the place-of-arms the parados, covering 
2 magazines and a large bomb proof, 
completed; new battery for 3 modem 
guns, at north end of covered way, com- 
pleted; minor n»pair of nca wall, build- 
mgs, etc. 71, 13. 

187a. $85,000 appropriated. 3 brick 
arches, 1 heavy abutment pier, part of 
the new parade wall, and new coping to 
scarp wall built; bridge across b^th 

I ditches completed ; and minor work. 72, 

' 10. 

1873. $65,000 appropriated. 2 large 
and 2 small brick arches built in north 
front of main work; all arches covered 
with concrete and mastic; 1 traverse 
magazine built and partly covered with 
sand; new narade wall completed; re- 

, moval of olci stone parapet and parade 
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wall in northeast front; 1 abutment and 
2 intermediate piers built, and another 
abutment pier nearly completed; 2 stone 
arches turned. In IQ-gun battery em- 
placements for 3 heavy ^uns provided, 4 
traverse magazines built; 2 traverses, 

Eart of the parados, and half of parapet 
uilt. 73, 9. 

1§74. $25,000 appropriated. Main 
work: North front — earthen parapet em- 
banked and exterior slope graded; two 
center pintle platforms for 15-inch guns 
laid; traverse magazine No. 1 completed 
and partly sodded; traverse magazine 
No. 2 built, covered with mastic; minor 
work. Northeast front — parade wall fin- 
ished and coping of scarf wall set; pier 
completed ; casemate arches covered with 
mastic; minor work. Southeast front — 
abutment pier completed, two others 
built, and work on a third, old parade 
wall, stone parapet, and gun platforms 
removed, and mmor work. 10-gun bat- 
tery—parapet, epaulement, and parados 
graded and sodded, and minor work. 
74, 11. 

1§75. $25,000 appropriated. Main 
work: North face — work on earth a^d 
sand filling and completing platforms. 
Northeast face — work on traverse maga- 
zines 3 and 4. Southeast face — 2 piers 
built, work on communicating arches, 
and all coping on this face backed with 
concrete. 10-gun battery — bonnet with 
its retaining wall built; work on para- 
pet. Torpedo casemate completed and 
141 1. f. of torpedo gallery finished. 
76,11. 

1 § 76. Main work : North face — work 
on earth parapet, and minor work. 
Northeast face — magazine No. 4 com- 
pleted; work on retaining wall and 
slopes. Southeast face — brick revetment 
built on coping of scarp wall; asphalt 
and lime mortar applied to lai^ge arch 
and coping of scarp wall; work on para- 
pet. South face — old stone parapet and 
1 platform removed, torpedo ^lery 
completed. 10-gun battery — work on 
rubblestone wall, 76, 12. 

l§TT-§5« Care and preservation, 
77, 9; 78, 11; 70, 14; 80, 27; 81, 25; 
82, 20; 83, 16; 84, 22; 85, 16. 

Bedloes Island. — Fort Wood. 

1841. Work begun, 80, 28. 

1§67. Drainaj^e work. Island quar- 
antined because of cholera. 67, 8. 

186§. Repairing exterior walls and 
coping of magazines, coping of parade 
wall, mason work of steps, posterns, and 
brick walls of barracks, 68, 12. 

1§69. Pavement in sallyport relaid 
and masonry of sea wall pointed. Modifi- 
cation of exterior earthen battery for 
heavy guns cost $3,200, 60, 12. 



1870. 2 magazines supplied with 
conductors and connections for the rods, 
70, 18. 

1§7]. In the new water battery, 5 
traverse magazines built, parapet built 
entire length of battery, and terreplein 
raised to the proper height, 71, 13. 

l§7a. $17,000 appropriated. En- 
trances to magazines, and exterior water 
battery completed; part of parapet raised 
to proper height. 72,11. 

1 §73. Kaising parapet, pointing and 
cementing magazines of the exterior bat- 
tery, 78, 10. 

1874. Grading and sodding maga- 
zines, raising parapet, and drainage, 74, 
12. 

1§75. 5 temporary magazine doors 
built and magazines covered with earth, 
76, 12. 

1 § 76. Terreplein graded and parapet 
filled in on the extenor water battery, 
76, 13. 

1877. Site selected for pedestal of 
the Statue of Liberty presented by citi- 
zens of the French Republic, 77, 10. 

1883. Minor repairs. Erection of 
the Statue of Liberty begun. 88, 20. 

1884. Minbr repairs. Concrete 
foundation for the Statue of Liberty com- 
pleted. 84, 25. 

1885. Doors provided for 3 maga- 
zines. Pedestal for the Statue of Libertv 
completed, height 93 f. 8 in. above m. l. 
w. 86, 18. 

1886. Placing magazine doors. 
Statue of Liberty being placed. 86, 19. 

Mortar battery. Fort Hamilton. 

1841. Work begun, 80, 29. 

1873. Funds derived from general 
appropriation for mortar batteries. 6 
traverse magazines, including 3 service 
magazines, built; terreplein and parapet 
also sodded. 72, 11. 

1873. Earth placed on magazines 
and traverses, and sodded; extenor and 
interior slopes graded and sodded; drain- 
age begun, 73, 11. 

1874. Main drain completed, exte- 
rior slopes sodded, 3 magazines supplied 
with doors, 5 wooden platforms laid, and 
concrete foundations for the remaining 8 
put down, 74, 13. 

1875. 7 wooden platforms placed, 
and exterior sloi)e partly sodded, 75, 13. 

1876. Drainage, 'terreplein graded 
and soil placed on slopes. 76, 14. 

1886. Furnishing and hangings ex- 
terior doors, 86, 20. 

Stolen Island. — Battery Hudson. 

1841. Work begun, 80, 31. 

1866. Repairs to slopes and minor 
work, 66, 11. 
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1§67. Catch basin and trap built; 
drainage, 67, 10. 

186S. Cleaning drains and traps; 
catting grass, 68, 13. 

ill69« Entire slope in rear of bat- 
tery washed irto terreplein, slope re- 
paired, lining with wood begun on the 
two principal magazines; modification of 
battery for heavy guns and an earth ex- 
tension; estimated cost, $62,000, 69, 13. 

1S70. Furring with wood the two 
principal magazines, and repair of slopes; 
Duilding a dry stone wall over the case- 
mated arch 01 tlie experimental casemate 
target, 70, 19. 

1871. $16,000 appropriated. 2serv- 
ice magazines built, f^xcavation to form 
the rear slope; filling, over the maga- 
zines. 71, 15. 

1§73. 117,000 appropriated. Plat- 
form and parai)et for Kin^s carriage and 
entrance-retaining walls built In Bat- 
tery Hudson extension — principal maga- 
zines and rear slope sodded; excavation 
for terreplein; earthwork of 2 traverse 
magazines formed; modification ap- 
proved. 72, 12. 

1873. $29,000 appropriated. Old 
light-house removed, 3 10-inch guns dis- 
mounted, and platforms removed; 1 15- 
inch front pintle platform nearly finished. 
In the extension — earthwork of 2 trav- 
erses and the retaining wall changed to a 
more gentle slope. 73,12. 

1874. $13,000 appropriated. Re- 
moval of 6 guns and platforms of old 
armament; 5 front pintle platforms 
placed. In the extension — 5 timber plat- 
forms with high traverse rails laid. 74,14. 

1875. $15,000 appropriated. Work 
on earth cover of north and south princi- 
pal magazines finished; 7 200-pounder 
Parrot rifle guns dismounted, and old 10- 
inch platforms and breast-height wall re- 
moved; center pintle platforms replaced 
with front pintle platforms. In exten- 
sion — 5 timber platforms removed; work 
on breast-height wall, bombproof shelter, 
and retaining wall. 75, 15. 

1876. Work on breast-height wall 
and platforms. In extension — work on 
breast-height wall, bombproof, and re- 
taining wfll, platforms. 76, 15. 

1877. Work on platforms and para- 
pet. In the extension — work on t h e para- 
pet; outer traverse rails laid on 5 15-inch 
gun-timber platforms; work on earthem 
slopes. 77, 12. 

1878. Repair of slopes, 78, 14. 
1879* 250 f. of fence built; repairs, 

79, 18. 

1 880-8 5* Care and preservation , 80, 
31; 81,30; 82,27; 83,24; 84,28; 85,21. 

1886* 2 wooden front pintle plat- 
forms for 8-inch converted rines built and 
guns mounted, 86, 22. 



Stolen Idand — Fort Wadsworih (formerly 
Fort Richmond). 

1847. Work begun, 80, 30. 

1866. Work on granite walls; 16 
floor girders placed, filling carried up to 
the height of exterior walls; and ditch 
three-fourths excavated, 66, 10. 

1867. Guardhouse and 2 cisterns 
finished, ditch excavated, and 2 sluice- 
ways completed, 67, 9. 

1869* 330 c. y. earth, washed from 
main slope into road, removed, 69, 12. 

1 8 70-7 1 . Repair of slopes in rear of 
work, 70, 19; 71, 14. 

1874. Replacing old pintles with 
new 4-inch ones in the 6-inch barbette 
guns' platforms, 74, 13. 

1875. $5, 000 appropriated ; no work, 
75, 13. 

1876. Torpedo work, and repair of 
storeroom roofs, 76, 14. 

1878* Painting ironwork in embra- 
sures; minor work, 78, 13. 

1879* Wooden approach to draw- 
bridge built; iron railing and portcullis 
painted; slopes repaired, 79, 16. 

1880-81. 10-inch S. B. guns on first 
tier replaced with 8-inch rifles, 80, 30; 
81.29. 

18 89. Arch built over reservoir; re- 
pair of masonry of sea wall; stone steps 
Duilt at the wharf; painting barbette 
railing, ironwork of embrasures, port- 
cullis, etc. ; 2 concrete shot beds built on 
parade, 82, 25. 

1883* Sea wall repaired; stationary 
part of drawbridge renewed ; minor work, 
88, 21. 

1884. Painting guardhouse and 
magazine roofs, 84, 26. 

1885. Replacing old pintles with 
new 4-inch pintles with keys; resodding 
revetment on top of breastheight wall, 
painting storeroom roof, etc. ; minor re- 
pairs, 85, 19. 

1886. Repointing gun platforms and 
breast-height wall; and a rough low re- 
taining wall built halfway down the 
long slope, 86, 20. 

Forty Sandy Hooky N. J. 

1857. Work begun. Importance. 
80, 33. 

1866. Work on scarp and casemate 
arches of the water fronts, 66, 11. 

1867. Work on scarp of northeast 
bastion, piers of northwest front, walls of 
service magazines; excavation for foun- 
dations of scarp and piers of the new ter- 
race; work on jetties, 67, 11. 

1868. Work on the southeast, south, 
and southwest land front; minor work; 
repair of jetties 1, 2, and 4; jetty 6 com- 
menced ; minor work, 68, 14. 

1869. Work on land fronts continued, 
69, 14. 
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1 8 70. Care and preservation, 70, 20. 

1871. $13,500 allotted; work on ad- 
ditional jetties, 71, 15. 

1873. 2 jetties built of 8heet piling, 
each 150 f. long, 72, 13. 

1873. 2 jetties built, one of sheet 

§iling and one of cedar piles and brush, 
8 12 

1874. One jetty 109 f. long built, 
74, 16. 

1875. Care and preservation, 76, 16. 
187^77. Repair of jetties, and 

plant, 76, 16; 77, 12. 

1878. Sand box bulkhead 1,300 f. 
long built, 78, 15. 

1883. $17,500 allotted; 766 f. of con- 
crete jetties built on the sites and re- 
mains of old jetties, 88, 26. 

1885. $5,000 allotted for stone revet- 
ment between jetties 8, 9, and 10; work 
completed; 57 shot beds made; repair of 
buildings, 85, 24. 

Fort on site of Fort Tompkins. 

1858. Work begun. Description, 
80, 30. 

186G. 14 platforms built; parapet 
and terreplein nlled and sodded ; barbette 
transverse magazine floors concreted; 9 
casemate floor arches turned; work on 
lining casemates w^ith brick; minor work, 
66, 10. 

1867. 5 casemates furred, 21 floored, 
and 9 fitted up for quarters; work on the 
road and repair of slopes; platforms for 
the guns on the four land fronts finished, 
67,9. 

1868. Work on latrines and outlet 
drains and roads, etc., 68, 13. 

1869. Drainage and repair of slopes, 
60. 13. 

1870. Repair of slopes; building a 
picket fence, 70, 19. 

1871. $52,000 appropriated. Con- 
structing piers and arches of 17 bomb- 
proofs, and scarp wall between sally 
ports; work on parade wall, sewers, con- 
necting cisterns, and minor work. 71,14. 

1873. $83,000 appropriated. Com- 
pletion of masonry of 2 gateways and 2 
sally-port arches, walls and arches of 
passageways over sallv ports; scarp wall 
north and south of sally port lowered 5 f. 
and coping relaid; granite parade wall 
nearly finished; mastic placed on case- 
mates and sally-port arches; minor work. 
73, 11. 

1873. $30,000 appropriated. Swamp 
filled in and drained; glacis north and 
northwest of fort graded; work on earth 
filling of cover face on channel front; 
earthwork of casemates, and masonry and 
earthwork of traverses between guns 
completed; minor work. 73, 11. 

1874. $30,000 appropriated. 10 tim- 
ber platforms laid and masonry breast- 



height wall built; completion of interior 
finish of casemate quarters in south half 
of work; drainage; magazine doors fin- 
ished; minor work. 74, 13. 

1875. $20,000 appropriated. 8 case- 
mates prepared for quarters; walk, drain- 
age, and slope work. 75, 14. 

1876. Covered reservoir built: latrine 
work; hanging doors; minor work, 76, 
14. 

1877. Repair of earthwork; minor 
repairs; estimates in detail for completion, 

77, 11. 

1878. Repair of slopes and roads; 
drainage, 78, 13. 

1881. Casemate fioors raised and 
casemates prepared for storage of torpedo 
cases, 81, 29. 

1883-83. General preservation and 
repair, 82, 25; 88, 22. 

1884. Repairing walls, parade 
ground, roads, and slopes, 84, 27. 

1885. Bonnet on southeast angle of 
fort completed; 6 storm doors built; lamp 
closet fixtures supplied; repair of masonry 
of walls of ditch, roads, slopes; torpedo^ 
painted, 85, 20. 

1 886. Pointing of masonry on scarp 
and counterscarp walls; painting tor- 
pedoes and exposed ironwork; repairing 
slopes; macadamized road leading from 
south sally port of the fort to light-house 
b^un, 86, 21. 

Stolen Island.— South Oiff battery. 

1858. Work begun. Importance. 
80,33. 

1866. Slopes in rear of terreplein 
formed and sodded; north end battery 
finished; work on south end of batterv, 
66, 11. 

1867. Main slopes completed; new 
magazine constructed; minor work, 67, 
10. 

1868. Work oh roads, gutters, and 
slopes, 68, 14. 

1869. Repair of slopes; platform 5, 
injured in experimental firing, repaired; 
estimate, proposed modifications, $17,000, 
60, 13. 

1870. Platform damaged bv experi- 
mental firing repaired ; repair of parapet; 
sodding slopes, 70, 19. 

1871. Slopes repaired and cesspools 
cleaned, 71, 5. 

1873-74. Care and preservation, 

78, 12; 74, 15. 

1875. Bluestone revetment above 
breast-height wall and part of old arma^ 
ment removed preparatory to beginning 
modifications, 75, 15. 

1876. Project modified. Work on 
traverse magazine front wall; removal of 
platforms; excavation for drains. Eight 
guns mounted. 76, 16. 

1877. Estimate, completion, accord- 
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ing to approved plans, 137,100. Minor 
work, and repair^ 77, 12. 

18TS. Minor repair of elopee, etc., 
78, 15. 

1879. Repair of roof of traverse 
magazine and slopjes, 79, 18. 

fSSS. Retaining wall built near en- 
trance to principal ma^acine; large slope 
in rear of cattery repaired and regraded, 
82.29. 

18S8. Repair of slopes, 88, 25. 

1884* Repair of doors, sloiies, and 
gon platforms, etc. 84, 30. 

1885. Replacing 5-inch pintles with 
new 6^inch pintles; placing 3 inner trav- 
erse circles; laying floor; painting doors; 
minor work, 80, 23. 

1886. Repair of slopes, 86, 24. 

SkOen Island.— North Cliff baUery. 

1869. Work begun. Importance. 
80,32. 

1866. Seven platforms for 15-inch 
gnns and breast-heisht wall built; north 
traverse magazine built; drainage, em- 
bankment, and road making in progress, 
66, 11. 

1867* Completion of 5 platforms and 
breast-height wall; earth covering of 
north traverse finished, and the traverse 
completed; work on south end of battery; 
excavation for large magazine in north 
end of battery; some drainage, 67, 10. 

1 868. Principal magazine completed ; 
work on filling above it; filling of parade 
in south end; work on parados, 68, 13. 

1 869. Work on entrance walls ; clear- 
ing the terreplein and roads of the slope 
washings; minor work. Estimate, pro- 
posed modifications of batterv for neavy 
guns, $27,000. 69, 13. 

1870-71. Slight repair of slopes, 
70, 19; 71, 15. 

1879. Masonry in principal, and 2 
traverse magazines completed; work on 
wall of covered {Missage in solid traverse; 
removal of old breMt^height wall and 
platforms of south end of lottery, 72, 12. 

1873. Earthwork and sodoing over 
the 2 principal magazines completed; 
grading and sodding of large slope m rear 
completed; work on the additions to 
wing walls and earth cover of old traverse 
magazines and arch passageways, 78, 12. 

1874. Foundations of 4 timber plat- 
forms, and platforms, laid; completion of 
additional masonry and earthwork to 
traverse magazines south of the north 
principal magazine, 74, 15. 

1875. Iwo timber gun platforms 
laid; repair of earthwork, 76, 15. 

1876. Slopes repaired, 76, 16. 

1877. Estimate, modifications, $34,- 
700. Minor work and repairs. 77, 12. 

1878. Stone drain 60 f. long built; 
work on slope, 78, 15. 



1879. Work on slopes, 79, 18. 
1881. Fifteen-inch gun from plat- 
form 1 dismounted and sent away, 81, 3. 

1883. Repair of slopes, drains, etc., 
88,24. 

1 884. Repair of roads, drains, doors, 
and slopes, 84, 29. 

1885. Replacing 5-inch pintles with 
new 6-inch pintles; work on aoors, fioors, 
and slopes, 86, 23. 

1886. Repair of slopes, 86, 23. 

Eagtem Evlrance. — FoH a^Willets Point. 

1863. Work begun. Importance, 
80, 27. 

1§66. Drainpipes laid under case- 
mate fioors of first tier; fiagging laid for 
casemate fioors and for terreplein outside 
of casemates; embrasure iron put in place; 
work on scarp wall, flagg^ing, and traverse 
stones, on drain gallery and cut stone; 
basin finished. Alinor work, 66, 8. 

1867. Work on scarp wall; comple- 
tion of piers, casemate floors, second tier, 
northwest drain gallery; northeast drain 
gallery begun, 67, 8. 

18o8. Completion of arch over serv- 
ice magazine in second tier, and of drain 
gallery in rear of northeast retaining wall, 
arch over salient casemate and 2 flank 
casemates in channel bastion; excavation 
for storage magazine completed, 68, 11. 

1869. Work on storage magazine; 
fitting: up service magazine for storage of 
powder; care and preservation. Estimate 
earthen barbette battery for heavy guns, 
$180,000. 69, 11. 

1870. Work on storage magazine, 
breaking stone; drainage, 70, 17. 

1871. $45,000 appropriated. Under- 
ground passage 270 feet long from the new 
bluff batteries to the water battery com- 
pleted . Work on large storage magazine, 
6 service magazines, and parapet, cover- 
ing emplacement for 12 heavy guns. 
Battery readv for guns. 71, 13. 

1879. $76,500 appropriated. Stor- 
age magazine completed; Little Bay bat- 
tery (2 guns), and west battery (6 guns), 
with their 5 traverse ma^zines, essen- 
tially completed; excavation for mortar 
battery made; concrete stone prepared; 
extensive repairs of wharf, 72, 10. 

1873. $40,000 appropriated. West 
battery, with emplacements for 6 guns 
and 3 service magazines, completed, in- 
cluding most of its sea walls. Work on 
middle battery ( 10 guns), 4 guns could be 
mounted; east battery (7 guns) begun; 
mortar battery (16 heavy mortars) ready 
formoitars. 73, 10. 

1874. West battery — work on con- 
crete foundation for 1 15-inch front pintle 
gun platform and sea wall completed. 
Midaie battery— 3,000 c. y. earth placed 
in parapet; sodding exterior slopes com- 
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pleted; platforms ready for 4 15-inch 
guns; sea wall completed; 4 storage case- 
mates completed; minor work. East 
battery — 6,000 c. y. earth placed in par- 
apet; 1 traverse magazine built and cov- 
ered with earth, 2 others built and parti v 
embanked; mortar battery completed, 
and platforms nearly ready for mounting 
4 13-mch mortars on hand. 74, 12. 

1875. $25,000 allotted. West bat- 
tery — 1 15-inch platform completed; sod- 
ding exterior slope. Middle battery — 
work on tra^rse circles; platforms for 2 
15-inch guns completed and guns mount- 
ed; some sodding done; 3 storage case- 
mates built; dramage and minor work. 
Mortar battery — 1 wooden platforms for 
13-inch mortars placed. 75, 121. 

1876. Torpedo casemates prepared. 
Mortar battery — minor work on slopes, 2 
new stomge casemates finished, some 
drainage. Sea wall built in front of little 
battery. 76, 12. 

1877. Sea wall extended; slopes re- 
paired; storage casemates covered with 
earth; wharf strengthened, general re- 
pairs, 77, 9. 

1878. Earth placed on parapet and 
storage casemates; sea wall extended 543 
1. f. ; and minor repairs, 78, 11. 

1879. Repair of slopes, sea walls; 
earth covering of storage casemates ; minor 
work, 79, 15. 

1880-86. Care and preservation, 
80, 26; 81, 27; 82, 22; 83, 17; 84, 23; 
86,16; 86,17. 

Governors Island. — Ckistle Wlllmm. 

1866. Steps of the towers repaired, 
255 s. f. of flagging laid, 66, 9. 

1867. Tower steps finished ; renew- 
ing the 3 galleries of communication of 
the casemates; repairing magazine doors 
and buildings, etc., 67, 8. 

1 868. Repairing galleries, doors, -and 
embrasure shutters; 10 casemates re- 
I>aved ; repairing mastic covering of ter- 
replein, and minor work, 68, 12. 

1869. Brick floors of ground tier re- 
laid; repairing casemates of upper tier; 
galleries and railing of second and third 
tiers and terreplein of barl>ette tier and 
magazines repaired, 60, 12. 

1870. Covering the terreplein with 
mastic, 70, 18. 

Governors Island. — Fort Columbus. 

1866. Flagging the walks of the 
parade; repairing the pump drain, and 
relaying the platiorm around the pump, 
66,9. 

1867. Work on flagging the walks 
and curb of parade; removing old cob- 
ble stone covering of postern and ramp, 
and placing Belgian pavement; general 
repairs, and minor work, 67, 8. 



1868. Pointing the acarp; relaying 
flagging; drainage wod^; repairing slopes, 
ro^s, and glacis, and minor work, 68, 11. 

1869. Repairing glacis, slopes, roads, 
and banks, drawbridge, magazines; and 
minor repairs. Estimate, e&rthern bat- 
terv for heavy guns, $104,000. 69. 12. 

1871. 8 traverse magazines built in 
new battery; work on parapet, excava- 
tion for the terreplein, road, and remain- 
ing 8 magazines, 71, 13. 

1873. 6 shot beds built and 8 more 
begun; in new barbette battery 6 maga- 
zines coated outside with Portland ce- 
ment; parapet completed, and terreplein 
reduoea to proper level, 72, 10. 

1873. 54 shot beds built, and 1,027 
1. f. sea wa]l laid, 73, 10. 

1 874. Replacing draw floor in draw- 
bridge, 74, 12. 

1975. Repairing drains, 75, 12. 
1 8 76-7 7. Repairing drawbridge and 
wharf, 76, 13; 77, 9. 

1878. Repairing slopes, etc. , 78, 1 2. 

Fort Hamilton and redoubt. 

1866. Condition to be considered by 
a board of engineers, 66, 10. 

1867. Embrasures cutdown, and shot 
furnaces removed. Condition of work. 
67,9. 

1868. Part of counterscarp wall re- 
built, over 2,000 f. of drain work com- 
pleted; minor work on buildings, 68, 13. 

1869. Altering embrasures on the 
east and north fronts; pointing scarp and 
counterscarp walls, and repairing slopes; 
and minor repairs, 69, 12. 

1870-71. Repairs; and embrasures 
altered in ofiicers' quarters, 70, 18; 71, 13. 

Stolen Island. — New casemated baUery. 

1 866. Work on test boring; 3,993 c. 
y. of ashlar cut for foundation courses and 
casemate piers, and 4,919 c. f. of stone 
broken for concrete, 66, 11. 

1867. Cutting stone in progress. 
Work on main battery proper not begun. 

1868. Work on stone cutting; and 
construction of wharf, 68, 13. 

1869. Work on wharf; and care and 
preservation, 69, 13. 

1870. Unexpended balance trans- 
ferred to fort on site of Fort Tompkins, 
70, 20. 

Governors Island. — South baiter y. 

1867. Slight repair of scarp walls, 
67,8. 

1868. Flagging of parade taken up 
and relaid; repair oi sally port and drains, 
68, 12. 

1 8 70. 150 f . dry stone sea wall built, 
70, 18. 
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1 8 74. Extension of permanent drain 
to beach, 74, 12. 

Statin Idand. — Glacis mortar battery (south 
of fort on site of Fort Tompkins). 

1871. Earthwork and sodding com- 
pleted; 2 service magazines nearly com- 
pleted, and granite copine laid on the 
entrance retaming walls; battery nearly 
completed, 71, 15. 

1§73. Battery completed, except 
hanging doors and laying platforms, 72, 
12. 

1 § 7 3. Battery finished, except inner 
magazine doors and lamp closets, 73, 12. 

1874. Armament mounted. Work 
on magazine doors and lamp closets. 74, 
14. 

1 8 75. Work on lamp closets, etc. , 75 , 
14. 

187e-79. Slopes repaired, 76, 16; 
77, 11; 78, 14; 79, 17. 

1 880. Importance of battery, 80, 34. 

1885* Pnncipal magazine floored, 
slopes repaired, and minor work done, 
85, 21. 

1886* Bepair of slopes and painting 
dooiB, 86, 22. 

Stolen Island, — Sovih mortar battery (in rear 
of Battery Hudson extension). 

1873. Work b^:un; importance of 
tottery, 80, 32. 

1873. Masonry and earthwork of 
south branch, and concrete foundations 
for 4 platforms completed, 78, 12. 

1874. Work on magazine doors and 
picket fence, 74, 15. 

1885. Painting doors and repairing 
slopes, 85, 22. 

1886. Bepair of slopes, 86, 23. 

Stolen Island.— ^Glacis gun battery (on site 
of Fort Tompkins). 

1873* Work begun and battery fin- 
ished, except hanging doors and laying 
breast height wall and timber platforms, 
72, 12. 

1873. Battery completed and made 
ready for armament, 73, 10. 

1 8 74. Magazine doors and lamp closet 
not yet completed, 74, 14. 

1875* Minor work done on doors, 
slopes, etc., 75, 14. 

187 8-79. Minor repair of slopes, 78 , 
14; 79, 17. 

1 8 80* Importance of battery, 80,31. 

1885* North service magazine floored, 
doors completed and hung; top revetment 
over breast height wall resodded; and 
minor work, 85, 21. 

1886* Bepairing slopes and painting 
doors, 86, 22. 



Governors Island. — New barbeU^ battery at 
Fort Columbus. 

1875* Bepair of magazine doors; 
surface drain and 8 temporary magazine 
doors built, 75, 12. 

Stolen Island. — Two-gun baUery (near 
southeast angle of channel frotU of fort 
on site of Fort Tompkins). 

1883. Description. Built toward 
the close of the civil war. 88, 26. 

1884-86. Bepair of slopes, 84, 30; 
85, 24; 86, 24. 

Southern, entrance. — Mortar battery i, vnth 
ditch defenses^ Saiidy Hook defenses. 

1890. $201,000 allotted. Work be- 
gun in Nov., 1890. 98, 600. 

1891. 30,000 c. y. excavated, 91, 7. 
1899. 13,025 c. y. concrete placed, 

92.6. 

1893. 153,000 allotted. 13,827 c. y. 
concrete masonry built and 118,478 c. y. 
sand filling placed; drainage system com- 
pleted, and four carriages received, 93, 
600. 

1894. $20,000 allotted. Masonry 
and sand filling completed; mortar plat- 
forms built ana carriages assembled, and 
mortars mounted and tested. 94, 449. 

1895. Final battery firing made; 
results shown. Project for electric-light- 
ing system approved and installed: de- 
scription, with cost. Beport by Col. H. 
C. Abbot upon volley practice with 
mortars. 95, 8, 505, 519. 

1896. Overhead traveler for handling 
ammunition adjusted; minor repairs to 
embcmkment and repainting doors, 96, 
480. 

1897. Total cost of battery, $270,^ 
724.67, 9?, 618. 

1898. 8 platforms dismantled and 
provided with index rings of the new pat- 
tern, 98, 631. 

1899. 8 more platforms dismantled 
and provided with new index rings. A 
pier Duilt for emergency range finder. 
99, 778. 

1900. Alterations completed, 1900, 
839. 

Eastern entrance. — Battery for sixteen 
1^'inch mortars. 

1891. 400 c. y. rock, and 1,600 c. y. 
earth removed, 91, 7. 

1892. Buildings erected and wharf 
built; 7,379 c. v. earth excavated and 
3,462 c. y. placed in embankment, 92, 7. 

1893. 1,939 c.y. rock removed; 2,166 
c. y. earth excavated and placed in em- 
bankment; 1,860 c. y. of stone crushed, 
and 1,952 yards of concrete laid, 93, 8. 

1894. 4 platforms in progress, and 
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anchoring bolts set; filling one-half com- 
pleted; 4 carriages on hand, 94, 9. 

1S95* 4 carriages and mortars 
mounted in one pit; excavation of 3 other 
pits completed; 4 mortars and carriages 
on hand; floors placed in magazines, 
loading rooms, and one-half of galleries, 
915, 8. 

1 S96. $32, 106. 79 allotted for battery, 
and $2,085.87 allotted for mounting guns 
and carriages; all platforms completed; 
8 mortars and carnages received and 
mounted; work on retaining walls and 
embankment, 96, 473. 

1§97. $9,700 allotted. Concrete 
slopes and pavements completed, em- 
bankment nearly finished, all carriages 
and mortars mounted and turned over to 
the troops. $5,200 allotted for electric- 
light-plant building; completed. 97, 
610. 

1§98« $5,500 allotted for construc- 
tion of parsmet and one emplacement for 
8-inch D. L. rifle; earth parapet and 
magazines built, 98, 624. 

i§99. $8,150 allotted. Platforms 
altered for new type of azimuth circle. 
8-inch B. L. rifle mounted on altered 15- 
inch S. B. carriage. Supplies purchased 
for electric plant. Improving drainage 
completed. 99, 762. 

1900. New azimuth circles received 
and set, 1900, 828. 

Eastern entrance. — Five-gun battery (SUsien 

Island). 

1S91. 16,620 c. y. excavated and 
placed in embankment, 91, 7. 

1899. 8,485 c. y. concrete placed; 
minor work^ 92, 5. 

1 893. Concrete work, and earth par- 
apet nearly completed; terrepldln roughly 
graded; ditch excavated and paved, and 
rear earth slope graded, 93, 7. 

1894. Mmor work done; awaiting 
the adoption of a gun carriage, 94, 8. 

189o« 968 c. y. of earth placed in 
parapet; masonry of fifth emplacement 
and of 4 platformB well advanced, 95, 7, 
504. 

1 896. Concrete and earth work com- 
pleted. 5 guns and carriages received 
and mount^; latrines built, range-finder 
and relocator house built; battery com- 

gleted except hoista, trolley, cranes, 
and rails, and lights. Battery transferred 
to commanding officer of the poet 96, 
477. 

. 1897. Hand rails placed; cranes, 
troUevs, and hoists erected; battery now 
complete, 97, 613. 

1898. Painting superior slope con- 
crete, 98, 629. 

1899. «^Minor repairs, 99, 773. 



Eastern entrance. — €hin battery (south side 
ofentran(x). 

1 891 • Excavation for 1 magazine for 
8-inch guns and its approaches completed 
and concrete work begun, 91, 7. 

1 893. 1 magazine and part of para- 
pet connecting it with next emplacement 
completed, and the second magazine be- 
gun, 92, 6. 

1893. 10,093 c. y. concrete placed, 
10,628 c. y. earth excavated, and 4,384 
c. y. placed in embcuikment; and minor 
work, 93, 8. 

1 894. Work completed as far as poe- 
sible; awaiting adoption of carriage, 
94 9. 

^895. Wharf repaired, 96, 8. 

1896. $20,540 allotted; 110-inch em- 
placement completed, including mount- 
ing of carriage and gun. Work on the 
other emplacement 96, 475. 

1897. $45,000allotted. Another em- 

Slacement, No. 6, authorised April 22. 
linor work and installation of trolleys — 
hoists and cranes for first 3 emplace- 
ments; 55 t. of granite and iron placed 
on gun platforms for settlement. Three 
15-inch Kodman guns dismounted from 
site of emplacement 6; work begun. 97, 
612. 

1898. Emplacements 1, 2, and 3 
completed; emplacement 6, concrete 
work finished and earthwork nearly com- 
pleted; ammunition lift, trolley, and 
cranes in place. $5, 600 allotted for water- 
proofing. $100,000 allotted for 2 12-inch 
gun emplacements 4 and 5; excavation 
begun. 98, 626. 

1899. Excavation for emplacements 
4 and 5 completed; concrete work nearly 
finished, 99, 765. 

1900. Emplacements 4 and 5 nearly 
completed; guns mounted. Emplace- 
ment 6 — rear roadway graded ana side 
banks sodded. 1900, 830. 

Southern entrance.— Gun4ift battery 1, 
Sandy Hook defenses. 

1891. $9,087.43 appropriated. Ex- 
cavation begun and nearlv completed; 
3,500 c. y. concrete placed; foundation 
for accumulator pit, 5 f. below water, laid; 
and minor work. 91, 7. 

1893. $53,912.57 appropriated; 29,- 
875 c. y. concrete placed; mechanism 
placed. Estimate, battery for 2 12-inch 
guns, $457,000. 92, 6. 

1893. $458,500 allotted (1891-93). 
Estimates of cost. 8,292 c. y. masonry 
constructed; 5,185 c. y. sana placed in 
embankment, gun mounted and tested, 
and battery practically completed. 98, 
607. 
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1S94. Ammnnition service com- 
pleted, bnllet-proof entrance doors com- 
pleted and hang, sun tested, 94, 456. 

1895. Second gun mounted, com- 
pleting this battery; final drawing of 
completed battery made. Cost of con- 
struction. 95, 8, 506. 

1896. History; cost and estimates. 
Rapidity of fire tested by Board of En^- 
neers; results. Preservation and repair. 
96,480. 

1997. Description of battery; con- 
struction, expenses and testing guns, 
and mechanism, 97, 619. 

1898. Condenser for disposing of 
exhaust steam installed. 2 range-finder 
piers for portable instruments built. 98, 
631. 

1899. 3 Gatling guns mounted for 
gorge defense; alterations made in pillars 
for emergency range finders, 99, 778. 

Souihem entrance — Seven-gun battery, Long 

Idand. 

1893. $82,000allotted. Workbegun; 
2,700 c. y. earth removed; construction 
plant nearly completed. 98, 7. 

1894. 10,867 c. y. earth excavated 
and 10,362 c. y. concrete placed, 94, 456. 

1895. Pavement on superior slope 
nearly completed; drainage system put in; 
doors made and hung, and casemates pre- 
pared for R. F. guns. Table of cost of 
work. 95, 7,505. 

1896. $72,600 allotted. Emplace- 
ments completed, awaiting arrival of car- 
riage. Revised plans. 96, 479. 

1897. $45,000 allotted. Projects. 
Work on modification of 4 traverse maga- 
zines for 6-pounder R. F. guns; ammuni- 
tion service and electric-light plant in- 
stalled. 97 614. 

1898. $100,000 allotted. Emplace- 
ments 4, 5, 6, and 7 completed; guns 
mounted and turned over to tne command- 
ing ofi&cer; work on emplacements 1, 2, 
and 3 b^^n, and platforms for 2 and 3 
completed^ 98, 627. 

1 999. Emplacements 1, 2, and 3 com- 
pleted, and 3 carriages and 1 gun mounted. 
Cost of work. 99, 768. 

1 900. 2 remain ing guns mounted , an d 
galleries connecting loading platforms 
built, 1900, 833. 

Ecutem entrance — Platforms for target 

practice. 

1 896. Platforms for 2 practice guns — 
one for 15-inch 8. B. front pintle and one 
for 8-inch converted rifle completed; en- 
tire cost, $1,950, 96, 474. 

1900. Earthen barbette and tempo- 
rary magazines built, 1900, 828. 



Eastern entrance — Emplacement 1, for IS- 
inch rifle, disappearing carriage (north 
side of entrance) . 

1897. $50,000 allotted. Supplies pur- 
chased; railroad from wharf to site of bat- 
tery nearly finished. 97, 611. 

1898. Concrete work of the parapet, 
platform, and magazines, and the earth- 
work of the parapet completed; cranes 
and trolley for handling ammunition set 
up, 98, 625. 

1899. Earthwork completed, ma- 
chinery and electric lights installed, car- 
riage and gun mounted, and emplacement 
completed. Electric plant installed, brick 
wall built at foot of slope, and drain put 
in. 99, 763. 

Eastern entrance — T\vo emplacements far 
10-inch rifles on disappearing carriages 
(north side of entrance). 

1897. Work begun in Aug., 1896. 
Wharf built and concrete plant set up. 
Excavation and embankment mainly done 
by contract. Platforms ready for the 
carriages. 97, 611. 

1898. 2,864 c. y. concrete placed. 
Guns and carriages mounted and battery 
completed, except minor work. Battery 
turned over to the commanding officer 
May 5, 1897. $75 al lotted for introduction 
of water supply. 98, 625. 

1 899. Water-supply system and elec- 
tric lights installed, 99, 763. 

Eastern entrance — Mortar battery for 8 
IS'inch modem mortars (soutfi side of 
entrance). 

1897. $14,000 allotted. Plans for 8 
platforms prepared. Cut stone ordered 
and excavation for drains begun. 97, 612. 

1898. $3,000 allotted. Platforms built 
and mortars and carriages mounted. 98, 
626. 

1899. Shot^trolley service installed, 
99, 766. 

Eastern entrance. — Two S-gim batteries for 
lO'inch giins (Stolen Island). 

1897. Work begun in July, 1896, on 
2 batteries, each with 2 positions for 10- 
inch rifles. Platforms ready for carriages 
by December, 1896; parapet and maga- 
zines completed ; 1 carriage being assem- 
bled. Artillery fire control — work begun 
on stations for range finder, observation, 
and searchlight. 97, 613. 

1898. Ammunition lifts, trolley, and 
cranes provided; magazine doors hung; 
superior slopes painted; 4 telephone 
booths built, and electric-light plant in- 
stalled. Batteries turned over to the 
commanding officer. 98, 629. 
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1§99. Minor repair of ammunition 
lifts and drainage system, 90, 773. 

Southern entrance, — Battery of three 10- 
inch and four IfS-inch guns (Stolen 
Island), 

1697. Work begun by contract on 
emplacements for three 10-inch ^ns on 
disappearing carriages. Excavation and 
concrete work; 2 emplacements for 12- 
inch guns to be built by hired labor. 97, 
622, 623. 

1699. Three 10-inch emj)lacements 
adopted in lieu of 1 of the originally pro- 
posed 2 iron casemates; battery com- 
pleted under contract. Work b^un on 
12-inch emplacements. 9,732 c. y. con- 
crete placed, magazines built, and 2 plat- 
forms ready for armament; work be^un 
on the other 2 emplacements. 98, 631, 
632. 

1§99. Electric plant installed at 10- 
inch emplacement, completing same; 
12-inch emplac^ement nearly completed; 
2 guns and carriages received. Cost of 
work. 99, 778, 779. 

1900. Four 12-inch guns mounted; 
some waterproofing, 1900, 839. 

Southern entrance, — Five-inch rapid-fire bat- 
tery {Sajidy Hook defenses), 

1897. $4,000 allotted for 1 emplace- 
ment, 97, 623. 

189§. Work begun in September, 
1897, and completed April 21, 1898, 98, 
632. 

1899. Alteration of platforms com- 
pleted, and gun mounted, 99, 779. 

1900. Alteration of platform made, 
1900, 839. 

Southern entrance, — Ten-inch battery ( Sandy 

Hook). 

1 897. $100,000 allotted for 1 battery 
of 2 10-inch guns. Work begun, 1816. 
Battery completed, except ammunition 
lifts. 'No carriages received. 97, 620. 

1898. 2 emplacements built on site 
originally proposed for a second gun-lift 
battery; ammunition lifts erected, elec- 
tric lighting completed, and the battery 
turned over to the commanding officer, 
98, 631. 

1 899. Doors repaired ; 2 concrete pil- 
lars built for emergency range finders, 99, 
778. 

Eastern entrance. — Tkvo emplacements for 
5-inch R. F. guns (south side of entrance) , 

1898. $9,000 allotted; work begun; 
platforms and magazine walls completed, 
98, 626. 

1899. Change in carriages necessi- 
tating change in platforms, completed; 
battery completed m May. 1899, 99, 766. 



1900. Slopes traded and sodded; 
electric wires placed; carriages received 
but not assembled, 1900, 830. 

Southern entrance, — Mortar battery, l£-\nch 
mortars (Long Island), 

1 899. Plans being prepared, 98, 627. 

1899. Work begun and excavation 
in progress, 99, 771. 

194NI. 8,562 c. y. concrete placed; 
base rings for platforms set; work on 
parapet and slopes, 1900, 832. 

Southern entrance, — Rapid-fire guns (Long 

Island), 

1898. $6,000 allotted for 2 4.7-inch 
R. F. guns; platforms 7 and 8 of 15-inch 
gun battery (water battery) altered for 
the rapid-fire guns; emplacement com- 
pleted and guns mounted, 98, 627. 

1899. Drains cleaned, 99, 77. 

Southern entrance, — 12-inch battery No, 1 
(Long Island). 

1 898. $80,000 allotted from ' ' Nation- 
al defense'' for 2 barbette emplacements. 
Excavation in progress. Allotment from 
"Gun and mortar batteries" for 12-inch 
emplacements for disappearing carriages. 
98, 627. 

1899. Emplacements 1 and 2 com- 
pleted. Mounting carriages ; cost of work. 
Allotment for emplacements 3 and 4, for 
2 12-inch B. L. rines on disappearing car- 
riages. Work begun in Ai^., 1898. Ex- 
cavation completed and concrete work in 
progress. Cost of work. 99, 770. 

1900. 7,489 c. y masonry placed, 
completingconcretework. Battery nearly 
completed, guns mounted at 1 and 2, and 
carriages in 3 and 4. $5,000 allotted for 
raising 2 12-inch delivery tables to adapt 
them to ammunition trucks issued by 
Ordnance Department. 1900, 833. 

Eastern entrance. — Rapid-fire guns {Stolen 

IsUvaa), 

1898. $6,000 allotted for 2 emplace- 
ments for 4.7-inch guns to protect mine 
fields; work begun; platforms completed; 
guns mounted; emplacements completed 
except minor work, 99, 629. 

Eastern entrance. — Temporary batteries, 
Staten Island. 

1 898. $5,000 allotted. Work begun 
in May for battery for 3 8-inch converted 
rifles; platforms, sand parapet, and mag- 
azines completed; battery ready for arm- 
ament. 98, 629. 

Eastern entrarice. — Twelve-inch emplace- 
ment. Battery Hudson (Stolen Island). 

1898. Excavation begun for 2 em- 
placements for 12-inch guns on disap- 
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pearing carriagee, L. F. model 1896, 98, 
629. 

1800. Magazines and platforms 
nearly completed; carriages received. 
Coet of work. Arrangement of plant 
shown on tracing. K£ige-finder house 
buUt. 99, 766, 774. 

1900. Emplacements completed, ex- 
cept small amount of sodding on slopes; 
armament being mounted, 1900,836. 

Ecatem entrance. — Twelre-inch empUice- 
ment, Battery Richmond (SUUen I$land). 

1 89§. Allotment from ' ' National de- 
fense'' for 2 emplacements, excavations 
nearly completed; platforms* ready for 
armament; parapet and walls built to 
level of magazine ceilings, 98, 629. 

1 890. Battery completed ; machinery 
and lights installed; one base ring set. 
Range-finder house built Cost of work. 
99, 773. 

Eattem entrance. — T\m emplacements for 
S'inch B. L. rifles on modified lo-inch 
gun carriages {Staien Island). 

1808. 16,000 allotted. No alteration 
reauired for platforms and magazines of 
ola battery; one altered carriage nearly 
completed. 98, 629. 

1800. Work completed; guns re- 
ceived and mounted in August, 99, 775. 

Southern entrance. — Pneumatic gun battery 
{Sandy Hook defenses). 

1808. Emplacements for 2 15-inch 
and 1 8-inch gun to be built by contract. 
Sand parapet, built of sand- bag retaining 
walls, nearly completed. 98, 632. 

1 809. 8and-bag retaining walls com- 
pleted. Pillar erected for an emergency 
range finder. 99, 779. Board walk 
built to connect with 10-inch battery, No. 
2. 99, 780. 

tOOO. Concrete retaining walls and 
bombproof begun, 1900, 839. 

Southern entrance. — Six-inch rapid-fire bat- 
tery {Sandy Hook defenses). 

1808. $16,000 allotted. Plans ap- 
proved and railroad track to site of bat- 
tery built. 98, 632. 

l800. One- third concrete work com- 
pleted. Site interfered with ordnance 
proving ground; work suspended. 99, 
779. 

Eastern entrance. — Emplacement No. 2 for 
12'inch rifle {north side of eastern en- 
trance). 

1800. Work begun in July, 1898. 
Platform completed. 99, 763. 

lOOO. Emplacement completed, ex- 
ceptsodding. Carriage and gun mounted. 
1900, 829. 



Eastern entrance.-^Two eynptaeements for 
6-inch R. F. guns (north side of eastern 
entrance). 

1800. Work be^un in Aue., 1899, 
and completed, awaiting arrival of car- 
riages, 99, 764. 

lOOO. Carriages received, base rings 
set, platforms paved, and roadway graded. 
Guns not received, 1900, 829. 

Eastern entrance. — Thvo emplacements for 
15-pounder R. F. guns {north side of 
eastern entrance). 

1800. Work begun in Apr.; maga- 
zines completed, 99, 764. 

lOOO. Emplacements completed; 

Sns not mounted. 184 c. y. concrete 
d, and 2,040 c. y. embankment built. 
1900, 829. 

EaMem entrance. — Tvx) emplacements for 
15-pounder R. F. guns {south side of 
eaMem entrance) . 

1800. Work begun in Feb.. excava- 
vations completed, drains installed, and 
258 c. y. concrete placed, 99, 756. 

lOOO. Emplacements completed and 
armed. Waterproofing. 1900, 831. 

Southern entrance. — Twelve-inch battery in 
Stone Forty Long Island. 

1800. Plans approved for 2 12-inch 
B. L. rifles on disappearing carriages on 
the water face of tne old stone fort, 99, 
770. 

lOOO. 5,998 c. y. of old masonry re- 
moved, 3,712 c. y. excavated, and 2,745 
c. y. concrete placed, 1900, 833. 

Southern entrance. — Six-inch battery ^ Long 

Island. 

1800. Plans approved for 2 emplace- 
ments for 6-in(h B. L. rifles on disappear- 
ing carriages, 99, 771. 

lOOO. 3,604 c. y. old masonry re- 
moved, 2,121 c. y. excavated, and minor 
work, 1900, 833. 

Southern entrance. — Ttco 15-pounder li. F. 
gunsy Long hland. 

1800. Two 8-inch converted rifles 
dismounted from platforms 1 and 2 of old 
water battery, and work begun on new 
work; 290 c. y. earth excavated, 99, 771. 

lOOO. 659 c. y. concrete placed, 532 
c. y. earth excavated, 400 c. y. placed in 
slopes; work nearly completed, ready for 
its armament, 1900, 832. 

Eastern entrance. — Tu^o emplacements for 
6-inch gun.*t on disappearing carriages 
{Stolen Island). 

1800. Work begun in March. Em- 
placement 2 nearly completeii; cost of 
work. 99, 774. 
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1900. Emplacements nearly com- 
pleted, except a small amount of parapet 
construction, 1900, 836. 

Eastern entrance— Two emplarementgfor IS- 
pounder R. F. g^ms (Staten Idand). 

1 899. Work begun in Feb. and com- 
pleted in June, 1899, 99, 775. 

Eastern entrance — Ttvo emplacements for 6- 
inch R. F. guns on pedestal mounts (Staien 
Island), 

1899. Work begun in Sept., 1898; 
concrete work completed, and guns 
mounted in Dec, 99, 775. 

So^Uhem entrance — IS-pounder R. F, em- 
placementf Sandy Hook, 

1 899. Work begun in Feb. for 2 em- 
placements, and completed; awaiting ar- 
rival of carriages, 99, 780. 

1900. Carriages not yet received, 
1900, 839. 

Eastern entrance — Tuv emplacemenls for 5- 
inch R, F. guns. 

I900. $20,000 allotted; work begun 
in Aug., 1899, emplacements nearly com- 
pleted; magazines covered with asphalt 
waterproof course; cost of work, 1900, 
828. 

Southern entrance — T^vo additionai em- 
placements for 15-pounder R. F. guns. 

1900. Allotment made and work 
begun, 1900, 840. 

Preservation and repair of for- 
tifications. 

1897. $2,000 allotted for eastern en- 
trance. Repairing sea wall and wharf. 

97, 612. 

Southern entrance to harbor: Roof of 
torpedo shed repaired, and ironwork 
painted. Cost, $240.97. $790 allotted 
for gim-lift lottery. 97, 623. 

1898. Eastern entrance: $2,561.58 
allotted for electric supplies and correc- 
tion of defective drainage in mortar bat- 
tery; $350 allotted for repair of gallery 
and for platform for 8-inch converted 
rifle, 98, 625. $1,550 allotted; 1,493 c. y. 
riprap pla(;^ along base of sea wall; 
wnarf, buildings, and sewers repaired, 

98, 626. 

Southern entrance: Sea wall in front 
of 10-inch battery repaired, and platforms 
3, 4, 5, and 6 of water battery altered for 
8-inch converted rifles; carriages and guns 
mounted, and slopes repaired and sodded, 
98, 628. 

Staten Island: $4,945 allotted, repairs 
to old forts, sea walls, manholes in sewer; 
iron fence built; 5 15-inch gun platforms 



altered to adapt them to caniages for 
8-inch converted rifles, 98, 630. 

Sandy Hook: Ironwork and doors of 
mortar batter]^ painted, and slopes re- 
paired, electric wiring removea from 
wooden conduits and placed in iron pipes; 
minor work and repairs at gun-lift battery, 

98, 6:^2. 

1 899. North side of eastern entrance : 
Searchlight installed. South side of east- 
ern entrance: Wharf repaired; water- 
proofing and drainage of disappearing- 
gun battery. 99, 766. 

Southern entrance: Repair of electric 
plant; drainage surfaces of platforms of 
10-inch guns and superior slope repaired, 

99, 77. 

Staten Island: Old forts and new works 
repaired, 99, 776. 

Sandy Hook: Batteries and buildings 
repaired, 99, 780. 

1900. Eastern entrance: $284.80 al- 
lotted, storm doors built; minor work, 
1900, 878. 

North side of eastern entrance: $200 
allotted for repair of searchlight, and 
constructing shelter. $700 allotted for 
waterproofing magazines, and for minor 
repairs. 1900, 829. 

Long Island: $1,700 allotted; minor 
repairs of slopes, cranes, hoists, pave- 
ments, drainage, etc, 1900, 834. 

Staten Island: $2,814 allotted. . Repair 
of lifts, concrete platforms, drainage, min- 
ing material, etc. 1900, 838. 

Sandy Hook: $4,546.70 allotted. Ros- 
endale cement pavement over magazine 
replaced with Portland. Sand slopes of 
mortar battery regraded to a slope of 1 
upon 2; minor repair of other batteries. 
1900, 840. 

Ran^e and position finders. 

Eastern entrance, 96, 477; 97, 613. 

Artillery fire control, 97, 613; 98, 629; 
99, 776. 

Four range-finder houses built and 
turned over to the Board on Regulation 
of Seacoast Artillery Fire, 98, 630, 631; 
99, 776. 

Southern entrance to harbor, 99, 771, 
779. 

Sandy Hook, 99, 780; 1900, 840. 

Nortfi side of eastern entrance; 2 sta- 
tions built, 1900, 829. 

Long Island : 2 stations builtand turned 
over to the commanding officer, 1900, 
833. 

Sea iralls and embankments. 

Bedloes Inland {eastern entrance): 

Estimated cost of 580 1. f. of new sea 
wall, $25,000, 94, 14; 96, 478. 

Davids Island (eastern entrance): 
Slight repairs, 94, 14. 
Repairs made to riprap and coping, and 
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750 c 7. riprap placed back of wall, 96, 
477. 

$47,000 allotted for sea wall and earth 
embankment. Plans. Work begun in 
May; 4,046 tons of riprap placed, and 625 
c y. of embankment placed, 89, 458. 
b,022 t. of riprap, and all capping placed, 
completing the wall; 27,650 c. y. of ma- 
terial i>laced in embankment, neaily 
completing contract, 90, 382. 3,555 c. y. 
of earth placed in embankment, com- 
pleting same. Survey made 1891, 91, 
521. Keport of a survey made of Davids 
Island, by Col. Houston; with design for 
construction of a sea wall. 9d, 460. 

Fort Schuyler {eastern entrance): 

Repairs, 86, 17. |4,225 allotted for 
repairs; completed, 96, 477; 97, 611; 
98, 625. $2,400 allotted for protection 
of shore north of barracks, 99, 764. 
$10,000 allotted for sea wall on the north 
shore of reservation. 1900, 830. 

Governors Island (southern entrance) : 

107 c. jr. of cut stone, 172 c. y . of concrete 
foundations, and 162 c. y. of concrete back- 
ing laid in sea wall ; 47 f . of coping placed, 
66, 9. $54,000 api>roDriated. Project 
of 1865 provided for inclosing the entire 
island with a sea wall 1,750 f. long, 8 f. 
high. Work b^un in May, 1883, to com- 

Slete sea wall; §00 1. f. built, work done 
y contract 83,19,385. $500 allotted; 
206 f. of wall built, 84, 25; 86, 18. $50,- 
000 allotted, 1888. Plans. Foundation 
completed for 261 f. from the Castle Wil- 
liam wall ; 180 f . of cut stone wall built. 89, 
460. 319 c. y. of concrete foundation, and 
1,421 c. y. of masonry wall laid; 21,447 
c. y. of earth placed in embankment, 90, 
384. $50,000 appropriated. History of 
work. 144 c. y. concrete foundation placed 
and 153 1. f. masonry wall built 91, 525. 
$6,597.86 transferred from Davids Island. 
Total of work done to date— 659 c. y. of 
concrete foundation, and 1,499 1. f. of ma- 
sonry wall laid; 1,856 c. y. of embankment 
placed behind north wall, and 39,544 c. 
y. behind west wall; description of sea 
walls around entire island, 92, 461. $4,- 
000 transferred from Davids Island. 396 
1. f. wall built, 685 c. y. riprap placed, and 
minor work, 98,631. Kiprapping com- 
pleted, pointing of masonry finished, em- 
bankment back of west eea wall protected 
with broken stone for a width of 12 f . ; 
project completed, 94, 14. 

Snndy Hook (southern entrance): 

$7,500 allotted. S€» wall to protect 
pneumatic guns completed in 1 894. 4, 546 
t of stone placed, cost, $5,298.03, 96, 483. 
$75,000 appropriated. Violent storm, 
1897, broke through sand pit of Hook and 
cloeed up channel of Shrewsbury River, 
threatening the only land communication 



with the fortifications at Sandy Hook. 
Riprap wall to close the breach built 
imder contract; 57, 165 1. of riprap r>iaced, 
98,633. 

Sites. 

Coney Island: 

After examination, new site selected, 
92,9 

Plumb Island: 

50 acres acquired by condemnation pro- 
ceedings; $99,547.76 paid, 92, 9. 

Fort Hamilton: 

56.54 acres acquired by condemnation 
proceedings; $302,768.13 entire cost, 92, 
9. Act of State legislature ; land aco uired 
adjacent to reservation ceded to United 
States, 98, 10. 

Baysia^ (near Keansburg)^ N. J.: 

25.3 acres purchased for $200 an acre, 
92,9. 

Stolen Island: 

Tract No. 1 of the King property pur- 
chased for $60,000, 98, 630. Site pur- 
chased for $51,000 in 1898, 99, 776. 
$95,000 allotted for purchase of 3 tracts 
of land; proceedings instituted, 1900, 
838. 

Fort Wadsworth. west of: 

14 acres purchased for $110,000. Con- 
demnation proceedings instituted for ac- 
quisition of 115 acres, 92, 9. 82 acres 
acquired by condemnation proceedings; 
price, $599,497.30, 98, 10. 6J acres pur- 
chased for $53,680, 95, 504. 

Sandy Hooky N. J. : 

28 acres acquired at cost of $25,000, 
98, 11. 

Sabmaii ne mlnei. 

1 80 1'. 9,000 allotted. 5 mining case- 
mates completed, 91, 7. 

1893. 2 special storage sheds com- 
pleted, 92, 9. 

1893. Description of torpedo shed, 
93, 617; 94, 456. 

1894. Torpedo shed complete<i; cost, 
$3,323.51, 94, 447. 

1898. Soathem entrance to har}>or; 
$30,000 allotted. 

Staten Island: Mining casemate, tor- 
pedo storehouse, and tank built in 1897; 
oil engine installed in casemate; water 
supply introduced and a passage opened 
from the casemates to the channel; mov- 
able hoist and traveling crane set up; 
minor work. $23,250 allotted for plant- 
ing mines, 98, 628. 

Sandy Hook: 2 storage tanks con- 
structea by remodeling 2 cisterns in the 
old stone fort; mines planted, 2 search- 
lights installed, 1 5-inch siege rifle, 1 
7-mch siege howitzer, and 1 4. 7- inch R. F. 
gun mounted on temporary emplace- 
ments, 98, 632. 
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Eastern entrance to harbor: Descrip- 
tion of mines placed, 98, 635. 

1 §00. South side of eastern entrance : 
Mining casemate built, 99, 766. 

Eastern entrance: All torpedo defense 
removed from mine fields; mines ex- 
ploded; second mining casemate built and 
turned over to the commanding officer, 
99, 767. 

Southern entrance: Supplies for elec- 
tric lighting and searchlights purchased, 
99, 771. 

Staten Island: Mines and cables taken 
up, cleaned, and stored; 2 additional 
cable tanks built, 99, 773. 

1900. Defenses of the Narrows: 
Mines and cables taken up, cleaned, and 
stored; 2 mines lost; repair of electric 
plant. 



Sandy Hook: 2 cable tanks built; 
cranes installed, and cable stored; new- 
water tank built; casemates wood-lined 
and waterproofed; mines taken up, 
cleaned, and stored. 

North side of eastern entrance: Search- 
lights to be reassembled and sent to one 
of the service schools, 99, 829. 

Staten Island: Electric conduit system 
laid to connect battery commanders' and 
fire commanders' stations; reassembling 
portable searchlight outfits, 1900, 836. 

Sandy Hook: $3,000 allotted for reas- 
sembling portable searchlights; stored 
cable overhauled and examined; repairs 
to instruments made, 1900, 840. 



JilEW YORK AT OLD RRIJ1VS1¥I€K, 

North Carolina.) 



FEAR RITER. (See 



NIAOARA RIYER. (See Lake ports. ) 



Engineers. 

Chief of Enginbebs. Reports, 66,3 
67,3; 68,6; 70,11; 71,6; 72, 3; 78, 4 
74,6; 76,5; 76,6; 77,4; 78,6; 79,8 
80, 18; 81, 15; 82, 10; 83, 6; 84, 11 
85,6; 86,6. 

Enginebbs in Charge: 
Capt. and Maj. J. A. Tardy, 1866-67. 
Col. T. J. Cram, 1868. 
Maj. F. Harwood, 1868-74. 
Lt. Col. C. E. Blunt, 1876-78. 
Maj. \V. McFarland, 1878^83. 
Lt. Col. H. M. Robert, 188^-84. 
Capt. E. Maguire, 1884-86. 

Forts and batteries. — Opera- 
tions. 

Fort Porter J Black Bockf near Buff aloy N. Y. 

1§43. Work begun, 80, 18. 

l§67-6§. Two temporary buildings 
(storerooms) repaired, 67, 3; 68, 6. 



1§71. Projects for repair prepared, 
71 ft 

i§73-77. Act of July 11, 1870, au- 
thorized the Buffalo Park commissioners 
to beautify the grounds; work in progress, 
78, 4; 74, 6; 75, 5; 76, 6; 77, 4. 

1 § § 1 . Keep nearly destroyed by fire 
many years previous, and the entire work 
in its existing condition useless for offense 
or defense, 81, 15. 

1§85. Park commissioners built a 
roadway, by permission of Secretary of 
War, April 12, 1884, through the reserva- 
tion, cutting the rampart of the fort, 
necessitating the tearing down of the west 
angle, including the hot-shot furnace and 
the river face. A wooden fence was built 
along this face. 86, 6. 



NIAOARA RITER (month) , FORT NIAOARA, N. IT. (See LakeporU,) 



Engineers. 

Chief of Engineebs. Reports, 66, 3; 
67, 3; 68, 6; 69, 7; 70, 11; 71, 6; 72, 
4; 73,5; 74,6; 76,5; 76,7; 77,4; 78, 
6; 79, 8; 80, 18; 81, 15; 82, 10; 83, 6; 
84, 11; 86, 6; 86, 6; 87, 4; 90, 5; 91, 
8; 92, 12; 93, 11; 96, 527; 97, 20, 743; 
98, 29, 773; 99, 33, 974; 1900, 30, 973. 

Engineebs in Charge: 
Capt. J. A. Tardy, 1866-67. 
Col. T. J. Cram, 1867-68. 
Lt. Col. C. E. Blunt, 1868-69. 
Maj. M. D. McAlester, 1869. 



i Maj. N. Bowen, 1869-71. 
' Lt. B. D. Greene, 1871. 

Maj. J. M. Wilson, 1871-76. 

Maj. W. McFarland, 1876^3. 

Lt. Col. H. M. Robert, 1883-84. 

Capt. E. Maguire, 1884-86. 

Maj. M. B. Adams, 1890-91. 

Capt. D. C. Kingman, 1890-93. Re- 
ports, 91, 517; 92, 453; 98, 625. 

Maj. W. S. Stanton, 1896-98. Report, 
96 527. 

Lt. Col. A. M. Miller, 1898. 

Maj. T. W. S>'mons, 1899-1900. 

Capt. G. D. Fitch, 1899-1900. 
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Forte and batteries. — Opera- 
tions. 

1 830. Work begnrn. The work con- 
tains two masonry Diockhoases, built by 
the French about 1757, and other buila- 
ings b^gun by the French and finished by 
the English uter its capture by them dur- 
ing the French and Indian war. 80, 18; 
81, 15. 

1866. Replacing the old wooden 
scarp of land fronts with masonry, 66, 3. 

1§67. Constructing casemates, and 
some minor work, 67, 3. 

1 86§. Sally-port arch and land-front 
arch completed, and the dry-stone wall 
partly finished, 68, 7. 

1869. Casemate arches finished; en- 
trance to flank casemate completed; ram- 
part and parapet extended to scarp wall; 
all dry-stone filling behind walls finished, 
69, 7. 

1870. Arched passage to the flank 
gallery backed with concrete, covered 
with mastic, and parapet formed over it; 
paved drains behmd open scarp wall of 
the entire land front completed; and 
minor work, 70, 11. 

1871. Terreplein and parapet of the 
north and south bastions raised, graded, 
and sodded; building wooden pLBitform 
for 4i-inch rifled gun; and minor work, 
71.6. 

1672. Repairing and pointing scarp 
wall; constructing sewer and drains in 
main ditch and grading and seeding 
same; paving postern road and casemates; 
repainngsea wall; and minor work, 72, 4. 

1873. Crib- work protection at west- 
erly angle of fort; jetties on lake front 
constructed; postern gates made and 
hung; and minor work, 78, 5. 

1 974-75. Care ana preservation, 74, 
6; 76, 5. 

1876. Main approach, damaged by 
water, being repaired, 76, 7. 



1877. New road built to the fort, 
77,4. 

1878. Damaged masonry of the sa- 
lient of south bastion rebuilt, 78, 6. 

1883. Jetties repaired, 82, 10. 

Preservation and repair. 

1890-91. $10,000 allotted. Repairs 
I to lake-front revetment; crib- work base 
for northwest angle of the breakwater 
completed; coffenmm built and north- 
west angle of fort wall rebuilt. 91, 519. 

1898. 1,850 feet of Niagara River 
bank seeded, 98, 774. 

1899. Bank repaired and seeded, 
99, 974. 

1900. Concrete breakwater repaired ; 
and bank repaired, sodded, and seeded, 
1900, 973. 

8ea iralls and embaniiments. 

1890. $20,000 allotted, 1888, for pres- 
ervation. Work delayed until Aug. 10, 
1889, by stage of water in the lake; 1,811 
1. f . shore revetment built; breach in work 
being closed. 90, 5. 

1891. $10,000 allotted. Project for 
protection of site of Fort Niagara. Wall 
at northwest angle repaired, and some 
dike built. 91,518. 

1893. Sea wall completed, and 941 
1. f. of bank graded, 92, 454. 

1893. I&taining wall repaired, and 
tile laid for draining slope, 98, 626. 

1896. Estimated cost of protecting 
650 f. of bank in front of the officers^ 
quarters, $7,000, 96, 527. 

1897. Lake wall repointed, stones 
relaid, and 80 f. of its foundation pro- 
tected with riprap. River bank sur- 
veyed. 97, 743. 

1 898. 1,850 f. of Niagara River bank 
sloped, graded, and protected with brush 
fascines and stone ballast. Project of 
1888 completed. 98, 774. 



NORTH CAROLINA. 



Contraets. 

1897. Emplacements for 3 8-inch 
guns, $66,631.45 for 2; itemized cost, 
97, 671. 

1 899. Mixii^ and placing concrete, 
$1.20 per c y., 99, 856. 

En^lneerlni^ featnrea. 

Cable tank, description and cost, 99, 
858. 

Carriages, releveling, 1900, 904. 

Concrete forms, 99, 851. 

Concrete, wet and drv, 1900, 906. 

Cracks caused by settlement of battery, 
method of repairing, 99, 859. 

Drainage system, 1900, 910. 

Electric plant, description and cost, 99, 
849. 

9207—02 92 



Guns, moving and mounting, and cost, 
99 853 

Leakage, prevention of, 1900, 898, 908. 

Masonry, ccvnposition of, 99, 852. 

Materials, quantity and cost of, 97, 674; 
98, 695; 99, 852, 856; 1900, 906. 

Plant, description and cost, 97,673; 99, 
851, 852, 856; 1900, 908. 

Storehouse, torpedo, description and 
cost, 99, 858. 

Waterproofing, 1900, 898. 

Engineers. 

Chief of Engineers. Reports, 66, 14 
69, 16; 70, 22; 71, 19; 72, 15; 78, 17 
74, 20; 76, 20; 76, 21; 77, 17; 78, 21 
79, 25; 80, 41; 81, 41; 82, 38; 88, 35 
84, 40; 86, 33; 86, 33; 96, 10; 96, 17, 
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501; 97, 16, 670; 98, 24, 692; 99, 25, 845; 
1900, 23, 897. 

Board of Enqinbkbs. Ck>n8tituted, 
1882, to consider and report upon the 
condition of fortifications, and wtiat num- 
ber, if any, could be dispensed with. 
Report, 82, 422. 

Enginbers in Charge: 
Col. Q. A. Gillmore, 1870-86. 
Capt. J. Mercer, 1883-84. 
Capt. J. C. Post, 1883. 
Capt. F. A. Hinman, 1884-86. 
Capt. W. H. Bixby, 1885-«6. 
Maj. W. S. Stanton, 1895-96. 
Lt. Col. D. P. Heap, 1896-97. 
Capt. W. E. Craighill, 1897-99. 
Capt. E. W. Van C. Lucas, 1899-1900. 

Assistants: 

Lt. E. W. Van C. Lucas, 1895. 

Lt. E. Jadwin, 1896-98. 

Lt. J. C. Oaks, 1898-99. Report, 98, 
695. 

Lt. E. I. Brown, 1899-1900. 

ForU and batteries, a— 0|»era- 
tlont. 

Fort Macon, Beaufort Harbor. 

1§36. Work begun, 80, 41. 

1866. Question of modifications to 
be placed before the Board of Engineers, i 
66, 14. 

1870. Modification plans under con- 
sideration, 70, 22. 

1871. Timber wharf, and jetty to 
protect same, built; cost, $4,779, 71, 19. 

1871^-73. Work on wharf, and 
breakwater under wharf, 73, 16; 73, 17. 

1874. Jetty and cribwork built west 
of wharf, 74, 20. 

1875. Timber cribwork and break- 
water completed (severe storm destroyed 
part of these works], 75, 20. j 

1876-78. Subject of modification i 
still under consideration, 76, 21; 77, 17; ' 
78, 21. I 

1879. Bridge across ditch repaired 
and new wooden covers placed over the 
ventilation of all casemates, 79, 25. 

1886-83. Board sand-catch built to 
restore the beach to its former area and 
height. Results satisfactory, 80, 41 ; 8 1 , 
41; 82, 38. 

1883. Parapet and glacis cleared, 
and fence and jetties repaired, 88, 35. 

1884. Work continued on jetties, 
84.40. 

1885-86. Care and preservation. 
Summary of repairs. 86, M; 86, 33. 

a List of works aa arranged under this head- 
Fort Ma«on, Beaufort Harbor. 
Fort Caswell, Cape Fear River. 
Old Bninswick, new work at. 
Cape Fear River.— Emplacements for four 

8-inoh guns. 
Beaufort Harbor.— Defenses at entrance. 



Fort Cawwdlj Cape Fear River, 

1836. Work begun, 80, 42. 

1866. Question of modification to 
be placed before Board of Engineers, 66, 
41. 

1870-86. Importance of fort 
Modification plans under consideration. 
70, 22; 71, 19; 72, 16; 78, 17; 74, 20; 
75, 21; 76, 22; 77, 18; 78, 21; 79, 25; 
80, 42; 81, 42; 82, 39; 88, 35; 84, 41; 
86, 34; 86, 34. 

New vxyrk ai Old Brunswick^ Cape Fear 

River. 

1873. Plans and estimates being 
prepared, 72, 16. 

Mouth of Cape Fear River. — Emptacementa 
for four S-inch guiis. 

1897. $127,900 allotted. Work be- 
gun under contract for 3 emplacements. 
2,966 c. y. concrete and 2,286 c. y. sand 
for embankment placed. Work given 
in detail with cost. 97, 670, 672. 

1898. $43,000 allotted; 3 emplace- 
ments completed and guns and carriages 
mounted. Work begun on foorth em- 
placement Mar. 18, completed; andjran 
and carriage mounted by May 12. Bat- 
tery completed except railings, trolleys, 
etc. 98 693. 

1899.' $2,000 allotted for installing 
stora^ battery. Battery completed. 
Repairs of electric wiring, drainage sys- 
tem, and filling of cracks caused oy un- 
equal settlement of battery with asphalt 
dissolved in naphtha; cistern cleaned 
and trees plantea; traverse drde of gun 
No. 4 releveled. 99, 858. 

1900. RelevelLng carriages; new 
drainage system laid; and slopes from 
terreplein to floors repaired by removing 
the turfing and covenng the slopes with 
a layer of concrete 4 inoies thick, 1900, 
904. 

Beaufort Harbor. — Defense at entrance, 

1898. $3,000 allotted. Carriages of 
2 100-pounder Parrott rifies put in good 
order, and 1 of the guns moved to a new 
and more advantageous position. Two 
10-inch S. B. mortars mounted on cov- 
ered way and a magazine arranged for 
them. Two platforms for the same mor- 
tars were also arranged on the parade. 
Splinter-proof traverses built for the pro- 
tection of guns and mortars. 98, 692. 

1899. Minor work done to complete 

List of works as arranged under this head — Cont'd. 
Fort Johnson.— Reservation at Southport. 
Two emplacements for 12-inch B. L. nfles. 
Two emplacements, 4.72-inch and 5-inch gunsw 
Mortar battery for eight 12-inch mortals. 
Emplacements for two 5-tnch R. F. guns. 
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the placing of the lOQ-pounder Parrott 
riflea and 2 10-inch 8. B. mortars, 99, 
846. 

Reservation at Southpari (Fort Johnwn). 

1 80 §• Repair of buildins on reserva- 
tion. Proceedings instituted for posses- , 
sion of the reservation by parties claim- ' 
ing to have acquired rights to the prop- 
erty. 98, 693. 

1800-1900. Suits for possession of . 
reservation still pending, 99, 946; 1900, i 
897. 

Two emplacements for IB-inch B. L. rifles on 
nondisappearing carrioQes, 

1898. $90,000 allotted. Work begun 
on platforms May 11, and completed 
May 27; excavation completed, and 4,070 
c. y. concrete placed; wharf strengthened 
for unloading guns. 98, 693, 696, 697. 

1890. $38,325 allotted. Guns and 
carriages mounted and battery com- 
pleted. Description and detailed cost of 
work. 99, 852, 854. 

1 900. Repair of drains. 1 900, 905. 

Tvo emplacements^ one for 4'7S R. F. gxm^ 
and one far 5-inch B- F. gun. 

1898. $3,000 allotted for mounting 
guns. The 5-inch emplacement incor- 
porated in the fourth emplacement for 8- 
inch B. L. rifle and completed when that 
emplacement was finisned. The 4.72- 
inch R. F. emplacement was built on 
parapet of the old fort; work completed; 
no guns received. 98, 696. 

1899. $3,000 allotted. Guns mounted 
and all work completed; turned over to 
the garrison, 99, 26, 854. 

1 900. $600 allotted for installing am- 
munition lift in 4.72-inch emplacement; 
lift purchastid and installed; description 
and tracing, 1900, 897, 898, 905. 

Mortar hatleryfor eight 1^-inch steel mortars, 

1899. $112,000 allotted. Work be- 
gun in Aug., 1898; masonr>' completed; 
floors laid; trolleys placed; 29,000 c. y. 
sand placed in parapet, and 1,801 s. y. 
sod placed; 4 mortar pits finished; 7 car- 
riages and 8 mortars received; $2,120 
allotted for mounting; in progress. Item- 
ized cost of work. 99, 854, 856. 

1900. All guns mounted and bat- 
tery completed, except installing electric- 
firing apparatus; construction work, with 
cost, in detail; description of wet and dry 
concrete; foundations for mortars; cracks, 
methods of filling; plant and materials; 
drainage system; electric lighting, and 
damage done bv storm of Oct. 30, 1899. 
1900,905-910." 



Etnplacements for Iuh) S-inch R. F. guns, 

1899. $10,500 allotted. Work begun 
in 1898 on 1 emplacement. Concrete 
placed by contract. Wagon road built to 
connect with mortar battery; masonry 
and all other work completed; awaiting 
arrival of carriage. Itemized cost of the 
emplacements. 99, 856. 

1900. Parapet restored at cost of 
$425. No armament as yet. 1900,897, 
911. 

Bllfeellaneoas. 

Electric plant. 

1899. Located in casemate of old 
! fort. Description of plant, with tabulated 
statement of cost of installation. 99, 
849. 

Preservation and repair of 
fortlflcatlons. 

1899. General repair of 8-inch em- 
placement, 99, 858. 

1900. $2,225 allotte<l. Releveling 
8-inch gun carriages and repair of drain- 
age of 8-inch and 12-inch emplacements. 
1900, 904. 

8ea iraii and embankment 

Fort Caswell, N. C. 

$150,000 appropriated May 25, 1900. 
Violent storm occurred Oct. 30 and 31, 
1899. Report submitted by Capt. Lucas, 
describing the storm and damages caused 
by it, with plans and estimates of cost 
and repairs. Project submitted. 1900, 
900. 

Submarine mines. 

1895. $7,000 allotted, 1894, for min- 
ing casemate and cable gallery; work 
b^n, 96, 10. 

1896. $2,000 allotted, both com- 
pleted. Total cost, $8,361.98; detailed 
cost of work. 96, 17, 501. 

1898. $10,600 allotted. Torpedo 
casemate fitted up with oi>erating appa- 
ratus; torpedoes planted. Telephone and 
telegraph connections made with Wil- 
mington, N. C, and minor work. 98, 
695, 697. 

1899. $2,900 allotted for removing 
mines, caring for same, and alterating 
mining casemate ; m ines removed, cleaned, 
and stored, 99, 848. $1,250 allotted for 
cable tank which was completed; cable 
stored; description; itemized cost, 99, 
848, 857. $6,500 allotted for torpedo 
storehouse; completed, fireproof, and 
lighted by electricity; description and 
itemized cost. 98, 848, 858. 
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ONTARIO. ( See Lake ports. ) 
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Engineers. 

Chief op Engineers. Reports, 66, 3; 
67, 3; 68, 7; 69, 7; 70, 12; 71, 6; 72, 
4; 78, 5; 74, 6; 76, 5; 76, 7; 77, 5; 78, 
6; 79, 8; 80, 18; 81, 16; 82, 11; 88, 6; 
84, 12; 86, 6; 86, 7. 

Enginebbs in Charge: 
Lt. Col. C. E. Blunt, 1866-69. 
Maj. M. D. McAlester, 1869. 
Maj. N. Bo wen, 1869-71. 
Lt. B. D. Greene, 1871. 
Mai. J. M. Wilson, 1871-76. 
Maj. W. McFarland, 1876-83. 
Lt. Col. H. M. Robert, 1883-85. 
Capt. E. Magiiire, 1885-86. 

Fortf and batteries. — Opera- 
tions. 

1§39. Work begun, 80, 19. 

1 §63-66. Replacing the timber re- 
vetments with masonry; scarp wall raised 
3 f . ; constructing flank casemates, 66, 3. 

IS67. Raisingscarp wall in progress; 
masonry of gateway, postern arch, and 
casemates of left flank completed, 67, 3. 

IS6§. Raising scarp w^all; masonry 
of 2 guardhouses completed; roof surfaces 
on front 4 fini8he<l and covered with mas- 
tic, and parapet of the curtain and flanks 
embanked, 68, 7. 

1869. Work on scarp wall, 69, 7. 

1§70. Masonry of left flank com- 
menced and completed; masonry of right 
flank in progress; coping laid and backed 
with concrete on the adjoining face; 
scarp of both faces raised, and minor 
wort done, 70, 12. 



1§71. Gallery in right flank of bas- 
tion E nearly complete, scarp wall of 
bastion E completea; building dry walls 
in the galleries and under the back of 
stairways; parapets of right and left faces 
sodded; terreplein graded, and minor 
work, 71, 7. 

1673. GaUery in right flank of bas- 
tion E completed; gallery in left flank of 
bastion A con tin u^; connection of gal- 
lery to proposed magazine; and parapet 
on fronts 5 and 3 formed and sodded, 
72,4. 

1878-78. Care and preservation, 
78, 5; 74,6; 76,6; 76.7; 77,5; 78,7. 

1879. Minor repairs. Estimated 
cost of completion, $119,975. 79, 9. 

1880. Four pent houses built over 
the entrances to the flank casemates and 
scarp galleries of bastion D and E; and 
entrance to unfinished gallery planked 
up, 80, 19. 

1881. Work in an unfinished state, 
81, 16. 

1883. Work turned over to the En- 
gineer Department for repairs. No work 
to be done at once. 82, 11. 

1883. New York, Ontario & W^est- 
em R. R. authorized to lay 3 tracks 
across the reservation, 88, 7. 

1884. Timber revetment repaired; 
some minor repairs made, 84, 12. 

1885. Revetment repaired, 85, 6. 

1886. Revetment and drain ditches 
repaired, 86, 7. 



PENOBSCOT RIVER, ME. (See Maitie coast.) 

PENSACOL.A, FLA. 



Contracts. 

1898. Natural cement, 95 cents per 
barrel. Electric plant for mortar battery, 
$6,474. 98, 730. 

1899. Gravel, $1.70 per c. v. Nat- 
ural cement, $1.55 per barrel, rortland 
cement, $2.25 and $2.55 per barrel. 
Gravel, $2.20 per c. y. 99, 915, 916. 

Engineering features. 

Bins, storage; description and cost, 97, 
716. 

Concrete, cost per c. y. in place, 97, 
719; 98, 727; 99, 919. 

Derrick system, description, 99, 920. 

Forms, concrete; cost, 97, 717. 

Labor, distribution and itemized cost, 
98, 733; 99, 919. 



Materials, description, with quantities 
and itemized cost, 98, 726, 733; 99, 915, 
916, 917, 920. 

Mixer, description and cost, 97, 716. 

Plant, cost, 97, 718. 

Plant, description of, 98, 726; 99, 920. 

Railroad, 3-i. gauge, description and 
itemized cost, 97, 715. 

Waterproofing, method of, 98, 727; 
99, 916, 922; 1900, 940, 941, 942. 

Water supply, cost, 97, 717. 

Wharf, aescription of, and itemized 
cost, 97, 715. 

Engineers. 

Chief op Engineebs. Reports, 66, 15; 
67, 13; 68, 17; 69, 17; 70,25; 71, 21; 72, 
19; 73, 20; 74, 24; 75, 24; 76, 25; 77,20; 
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78, 24; 79, 28; 80, 46; 81, 46; 82, 44; 
83, 41; 84, 46; 85, 39; 86, 40; 94, 10; 
95, 11; 96, 18, 518; 97, 18, 714; 98, 27, 
725; 99, 30, 914; 1900, 26, 939. 

Board of Engineebs. Constituted, 
1882, to consider and report upon the 
condition of fortifications, and what 
number, if any, could be dispensed with, 
82, 425. 

Engineers in charge. 
Capt. J. C. Palfrey, 1866. 
Capt W. E. Mernll, 1866. 
Maj. M. C. McAlester, 1866-68. 
Maj. F. E. Prime, 1868-69. 
Capt. A. N. Damrell, 1869-70. 
Maj. C. B. Reese, 1871. 
Col. J. H. Simpson, 1871-73. 
Lt. Col. VV. F. Reynolds, 1873. 
Maj. A. N. Damrell, 187^-85. 
Capt. B. L. Hoxie, 1886-86. 
Capt P. M. Price, 1894. 
Maj. F. A. Mahan, 1894-99. 
Capt C. A. F. Flagler, 1899-1900. 

Assistants: 

Lt C. Keller, 1895. 

Lt C. P. Echols, 1895-96. 

Lt J. P. Jervey, 1896-99. Report, 97, 
714. 

Lt L. H. Rand, 1899-1900. 

Fort and batteries.^ — Opera- 
tlonf. 

Fort IHckeris, 

1838. Work begun, 80, 46. 

1866. One front pintle barbette gun 
platform for modem armament and one 
for projectile built; repairs and modifica- 
tions of the parapet of west bastion, 66, 
15. 

1868. Wharf rebuilt; drains, road 
and pavement of terreplein repaired, re- 
moving sand and traverses in south bas- 
tion and uncovering casemate arches of 
southwest bastion for foundation of 15- 
inch gun platform, 68, 17. 

1 860. Road completed ; gun platform 
in west bastion prepared and gun mounted; 
work on platform for a large gun in south- 
west bastion; wooden platforms for pro- 
jectiles built; general repairs and minor 
work, 69, 17. 

1870. Modification plans being pre- 
pared, 70, 25. 

1871. General repairs of wharf, 
storehouses, etc., -71, 21. 

1873. Magazine doors repaired, 72, 
19. 

1 873. Care and preservation, 78, 20. 

a List of works as arranged uuder this head — 
Fort Pickens. 
Fort McCree. 
Fort Barrancas and redoubt, including old 

Spanish fort. 
Battery for four 10-Incb guns. 



1874. Repair of cisterns, magazine 
doors and buildings; 4 4-inch front pintle 
masonry platforms with low traverse 
stones and 2 of the same with high tra- 
verse stones, built for ordnance on hand, 
and 2 more with low traverse stones nearly 
completed; minor work, 74, 24. 

1875. $25,000 appropriated, 76, 24. 

1876. Necessary buildings repaired 
and new ones built, R. R. track laid, cars 
and derricks made; modifications of bas- 
tion C nearly completed, and work b^un 
on bastion D, 76, 25. 

1877* Bastion D completed; repairs 
to terr^lein, stairs, bermes, etc., 77, 20. 

1 8 79. Repair of wharf and buildings, 
78, 24; 79, 28. 

1880. History of fort; care and pre- 
servation, 80, 46; 83, 41; 86,40. 

FoH McRee. 

, 1836. Work begun, 80, 47. 
1873* Care and preservation, 78 , 20. 

1874. Site undermined by action of 
sea; scarp fallen, leaving casemates open. 
Modification plans for barbette batteries 
for heavy guns and a mortar battery, to 
take the pUce of the old work. 74, 25. 

1875. Modification plans approved 
for 4 batteries for heavy guns, ana 1 mor- 
tar battery, 76, 24. 

1878. All property of value trans- 
ferred to Fort Pickens, 78, 24. 
1880. History of fort, 80, 47. 

Fort Barrancas and Redoubt, including the 
old Spanish fort. 

1839. Work begun, 80, 46. 

1866. Condition of work, 66, 15. 

1868. Breast height walls of the 
main work and of the redoubt repaired, 
and parapets regraded and sodded ; neces- 
sary repairs of foundation of southwest 
angle of counterscarp wall; southern 
extremity of glacis and ditch graded and 
sodded; gates made and hung; and work 
on fence around reservation begun, 68, 
17. 

. 1869. Fence around work com- 
pleted, bridges repaired, grating and 
ventilators placed in magazines; and 
minor work, 69, 17. 

1870. Modification plans being pre- 
pared, 70, 21. 

1873. Magazine doors built, 73, 20. 

1874. Preparations for constructing 
platforms in progress, 74, 25. 

1875-78. (Tare and preservation, 
76, 24; 76, 25; 77, 21; 78, 24. 

List of works as arranged under this head- 
Mortar battery for eight 12-mch mortars. 
Battery for two 4.7-inch R. F. guns. 
Battery for two I'i-inch guns. 
Battery for two 8-hich guns. 
Battery for four 15-pouuder R. F. guus. 
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1880. History of fort, 80, 46. 

1881-§3« Work on fence around 
fort and redoubt, 81, 47; 82, 45. 

1893-96. Care and preservation, 
83, 41; 84, 47; 86, 40; 86, 40. 

Baiiery for four lO^inch gujis. 

1805. $100,000 allotted. Survey 
made, 96, 11. 

1896. $60,000allotted. Work begun, 
wharf built, and construction plant in 
progress. Description of wharf . 96,518. 

1897. $31,500 allotted. Concreting 
begun Nov. i, 1896, and completed Mar. 
29, 1897. Saiid filling completed. Bat- 
tery practically completed, ready for 
armament. Summary of work with item- 
ized cost. 97, 714. 

1898. £lectric-light plant installed, 
4 guns and carriages mounted, and bat- 
tery turned over to the troops. Itemized 
cost of work. 98, 726. 

1899. Road built along rear of bat- 
tery, 99, 914. 

1900. $2,300 allotted for improving 
the cramped condition of the electric-light 
plant, involving the construction of two 
additional rooms, removing the sand cov- 
ering, and improving the ventilation. 
Work begun. 1900, 939. 

Mortar battery for eight I'^-inch mortars. 

1898. $121,000 allotted. Work be- 
gun in Aug., 1897. Concrete work l>egun 
m Feb. and completed on May 31, 1898. 
9,700 c. y. placed. Description of con- 
struction plant, materials, and actual 
work, with itemized cost. 3 carriages in 
position. 98, 726. 

1 899. $2, 250 allotted. Battery com- 
pleted, mortar carriages mounted. 12,000 
c. y. sand filling placed, electric-light 
plant installed, 2 observation stations 
with stairways of concrete and steel built. 
Completed batterv turned over to the 
artillery June 30, 1899. 99, 914. 

1 900. The 8 mortars recei ved mount- 
ed by the artillery, 1900, 939. 

Battery for two 4'7-inch K. F, guiis. 

1898. $6,000 allotted. Work begun; 
concrete mixed by hand and placed with 
wheelbarrows. Battery completed and 
guns mounted. Description of work with 
itemized cost. 98, 732. 

1 899. Some sand filling placed ; hang- 
ing doors and building a chert road in 
rear. Battery turned over to the artillery 
in Oct., 1898. 99,918. 

Battery for two 12-inch guns an disaj/pearing 

carriages. 

1898. $50,000 allotted. Concrete in 
1 emplacement completed; and in second 
emplacement platform and foundations 



finished. Summary of work with cost 
98 732. 

1899. $28,865 allotted. 13,770 c. y. 
sand filling placed, completing same, and 
a total of 9,400 c, y. concrete placed. Elec- 
tric-light plant installed; ammunition 
conveyors, ladders, doors, etc., placed. 
Guns and carriages received and the work 
of mounting same begun. Battery turned 
over to the artillery June 30, 1899. 99, 
916. 

1900. Carriages and gmis mounted 
by the artillery, 1900, 940. 

Battery for tux) S-inch guns on disappearing 

carriages. 

1898. $199, 750 allotted. Work begun, 
wharf completed, concrete foundation of 
magazines and pa.ssac;e8 completed, and 
all preliminaries finished. 98, 735. 

1899. $23,824 allotted. Battery 
completed, carriages mounted, electric 
plant installed; hand ammunition hoists, 
trolley ammunition conveyors and cranes 
placed. Summary of work with itemized 
cost. Tracing showing derrick system. 
99. 918. 

1900. Guns received and mounteil, 
and battery turned over to the artillerv 
March 21, 1900, 1900, 941. 

Battery for four IS-pounder R, F. guns, 

1899. $20,230 allotted. Work begun 
Mar. 16, 1899. 777 c. y. concrete plawKi 
and 3,197 c. v. sand placed for nlling. 
99, 915. 

1900. $14.58 allotted. Concrete work 
completed. 1,243 c. y. placed, and 5,696 
c. y. of sand filling placed, completing 
same. Magazine roofs asphalted. No 
armament received. 1900, 940. 

Preservation and repair. 

1897. $1,820 allotted; 3 concrete 
platforms with sranite pintle blocks for 
8-inch converted rifles Duilt to replace 3 
timber platforms, which were rotten. 
Ammunition conveyors repainted. 97, 
721. 

1898. $2,225 allotted for repair of 
old works; 2 casemates and officers* quar- 
ters repaired; loading platforms of 15-m(h 
S. B. guns renewed; 2 shot beds made; 
the old Spanish fort thoroughly over- 
hauled and restored as far as possible, 
98, 736. 

1899. $10,143 allotted; magazines of 
10-inch battery asphalted; minor repair 
of old forts and slopes of new works, 99, 
922. 

1900. $4,910 allotted; repair of 
wharf, slopes, magazine doors. Water- 
proofing magazines and dynamo room; 
mounting guns; repairs of breast- height 
wall at Fort Barrancas, and minor work. 
1900, 941. 
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Itanse and position finders. 

1§99. 2 observation stations built, 
99, 914. 

Sea uralls and embankments. 

Fini McRee. 

Work on jetty in front of fort, 8d, 45. 

Submarine mines. 

1894. One mining casemate com- 
pleted; cost, $8,012.39 94, 10. 

1§99. $9,000 allotted. Mines planted, 
and removed by exploding them; door- 
way cut through the masonry into the 
adjoining casemate of a fort, and a blower 
added to improve ventilation; both case- 
mates ceiled with flooring to prevent 
dampness. One casemate (&molished by 



explosion, June 20; torpedo storehouse 
built of brick, slate roof, and a traveling 
crane, where nearly all torpedo material 
was stored, was completely demolished 
by explosion ; a buildmg erected by con- 
tractor was bought for $200, repaired, 
and fitted up as a loading room for sub- 
marine mines. This building was demol- 
ished by the explosion of June 20. 99, 
922. $1 ,000 allotted for operating search- 
lights; materials bought, 90, 923. 

1900. $8,040 allotted, mining case- 
mate, torpedo storehouse, and cable tank 
injured by the explosion of June 20, 1899, 
repaired. One searchlight plant trans- 
ferred to the artillery, and the other plant, 
injured by the explosion of June 20, 1899, 
repaired. 1900, 943. 



PHILADELPHIA. (See Delaware River. ) 

Greneral description of the defenses and 
the necessity for them, 78, 13. 

PHOENIX. (See MassachusetU, ) 

PICKENS. (See Penmcola. ) 

PICKJVEY. (See SwUh Carolina.) 

PIKE. (See New Orleans f La., etc.) 

PliTnOIJTH HARBOR. (See FoH Standish, BosUm Harbor, Mass.) 

POINT. (See Fart Pointy San Francisco, Col.) 

POINT JOSE. (See San Francisco, Col.) 

POINT LOBOS. (See San Francisco, Col.) 

POPHAM. (See Maine CoaM.) 

PORTLAND HARBOR. (See Maine Coast.) 

PORTLAND HEAD. (See Maine Coast.) 

PORT ROYAL, S. €. (See South Carolina. ) 

PORTSROIJTH HARBOR, N. H. 



Contraets. 

1897. 2 8-inch gun emplacements, 
$55,372.52, 97, 699. 

1900. Portland ** Atlas" cement, 
$2.24 per barrel, 1900, 769. 

En^ineerinji features. 

Concrete, mixing and placing, 1900, 
770. 
Employees, distribution of, 1900, 772. 
Plant, cost of, 1900, 772. 

Engineers. 

Chikf of Enoineebs. Reports, 66, 5; 
67, 5; 68, 9; 69, 9; 70, 14; 71, 9; 72, 



6; 78, 6; 74, 8; 76, 7; 76, 8; 77, 6; 78, 
8; 79, 11; 80, 21; 81, 19; 82, 14; 83, 
10; 84, 16; 86, 10; 86, 10; 94, 13; 96, 
6; 96, 12; 97, 12, 597; 98, 15, 591 ; 99. 
17, 708; 1900, 14, 768. ' 

Board of Engineebs. Constituted, 
1882, to consider and report upon the 
condition of fortifications, and what num- 
ber, if any, could be dispensed with. Re- 
port, 82, 416. 

Engineers in Charge: 
Lt. Col. J. N. Macomb, 1866. 
Lt. Col. Z. B. Tower, 1867. 
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Lt Col. J. G. Foster, 1867-71. 
Lt. Col. J. C. Duane, 1871-79. 
Col. C. E. Blunt, 1879-86. 
Maj. J. A. Smith, 1886. 
Lt. Col. A. N. Damrell, 1897. 
Maj. R. L. Hoxie, 1897-99. 
Maj. S. W. Roessler, 189^1900. 
Maj. W. L. Fisk, 1900. 

Assistants: 
Lt. G. P. Howell, 1897-99. 
Lt. C. Keller, 1899. 
Lt. T. H. Jackson, 1899-1900. 
Capt. C. Keller, 1900. 

ForU and baUerleii.a — Opera- 
tions. 

Fort McClary (KiUery Paint, Me,). 

1§63. Original work begun early in 
century; inclosed barbette work b^gun 
in 1863, 80, 21. 

1866. 147 1. f. coping laid on south, 
southeast, and east walls; work on west 
scarp; terreplein excavated, 66, 5. 

1967. Work on scarp wall; ditch 
excavation, ^7, 5. 

1868. Excavation for ditches com- 
pleted; work on scarp on west front and 
northwest caponniere; minor work, 68, 9. 

1869-73. Care and preservation, 
69. 9; 70, 14; 71, 9; 72, 6; 78, 6. 

1 8 74. Three temporary wooden plat- 
forms for heavy guns nearly completed, 
74, 8. 

1875. Roadway repaired, 76, 7. 
. 1876-86. Care and preservation, 
76, 8; 77,6; 78,8; 79, 11; 80,21; 81, 
19; 82, 15; 88, 10; 84, 16; 86, 10; 86, 
10. 

1898. $2,400 allotted for preserva- 
tion and repairs. Three 15-inch guns 
mounted on temporary wooden plat- 
forms. 98, 587. 

1899. Project contemplates the use 
of the existing armament and the mount- 
ing of the 15-mch guns pending construc- 
tion of modem batteries, 99, 708. 

1900. Repairing engine house to 
store mining material, 1900, 773. 

Fori Constitution. 

1866. Work on north scarp; eastern 
part of old fort demolished and debris re- 
moved; foundation of new work in prog- 
ress. South front, 1 pier and 6 embra- 
sures built and flagging laid for 9 case- 
mates. 66, 5. 

1867. Work on scrap wall; con- 
structing embrasures, and laying flag- 
ging, 67, 5. 

a JAst of works as arranged under this head- 
Fort McClary. 
Fort Constitution. 
Barbette battery at Gerrish Island. 
Barbette battery at Jerrys Point. 



1 868-7 1 . Care and preservation, 68, 
9; 69, 9; 70, 14; 71, 9. 

1873. Earthen barbette battery for 
14 guns in rear of the partially casemated 
work; estimate, $83,500, 72, 6. 

1874. Temporary position for one 
heavy gun prepared, and platform partly 
laid, 74, 8. 

187 5-86. Care and preservation, 75 , 
7; 76, 9; 77, 6; 78, 8; 79, 11; 80, 22; 
81, 19; 82, 15; 88, 10; 84, 16; 86, 10; 
86, 11. 

1900. Old building removed; im- 
proving ventilation of magazines, 1900, 
773. 

Barbette battery at Gerrish Island, Me. 

1873. Project, 12-gun battery; esti- 
mate, $45,200, 72, 6. 

1873. $25,000 appropriated. Para- 
pet embankment: building concrete mag- 
azines. 73, 7. 

1874. $15,000 appropriated. Work 
on parapet, roadway m rear of terrepleine 
and 2 traverse; magazines. 74, 8. 

1875. $10,000 appropriated. Foun- 
dations for ^11 traverse magazines pre- 
pared. 76, 8. 

1876. Five breast-height walls fin- 
ished; gun platforms built, 76, 9. 

1 8 77-78. Care and preservation, 77, 
6; 78, 8. 

1 8 79. Plans for completion approved ; 
partly executed, 79, 11. 

1 884. Plans require revision, 84, 16, 

Barbette lottery at Jerrys Point, 

1873. Project, 12-gun battery; esti- 
mate, $46,824, 72, 6. 

1878. $25,000 appropriated. Work 
begun, parapet embankment and build- 
ing concrete magazines. 73, 7. 

1874. $15, (XX) appropriated. Raid- 
ing parapet embankment; excavation for 
foundations of all traverse magazines com- 
pleted. 74, 8. 

1875. $10,000 appropriated. Trav- 
erse magazines built; 3 breast-height 
walls completed; work on parapet em- 
bankment; mine work. 76, 8. 

1876. Two traverse ma^i^ines bui It, 
foundation of another laid, and over 2,000 
c. y. of embankment made, 76, 9. 

1877-78. Care and preservation, 77, 
7; 78, 8. 

1879. Plans for completion ap- 
proved; partly executed, 79, 11. 

1884. Plans require revision, 84, 17. 

1885. Placinfi: woodwork in traverse 

List of works as arranged under this head — Cont'd 
Two 8-inch gun emplacements. 
Two 8-inch B. L. rifles. 
Three emplacements for 10-inch gun^ 



BEPOBT8 OF CHIEF OF ENGINEKBS, U. S. ABKT. 1465 



PORTSMOUTH HARBOR, N. H.— Continued. 



magazines to make them serviceable, 85, 
10. 

1§86. Platforms ready for 15-inch 
gone; earthwork incomplete, 86, 11. 

Two S'inch gun empUicemenis. 

1907. $53,150 allotted. Emplace- 
ments to be built by contract (155,372.52) . 
Excavations in progress. 97, 597. 

1908. $800 allotted for repair of 
bnildings. Guns mounted; work nearly 
completed. 08, 591. 

1900. $16,000 allotted. Battery com- 
pleted under contract; cost, $61,936.21. 
$500 allotted for repairs of road and build- 
ings. 99, 703. 

1 OOO. Electric plant installed ; turned 
over to artillery for use and care, 1900, 
768. 

Two 8-%nch B. L. R, guns mounted on 
strengthened barbette carriages for 15-4nch 
S. B, guns. 

1908. $6,000 allotted. Workb^un; 
carriages received and mounted, awaiting 
guns. 98, 592. 

1900. Guns mounted, 99, 708. 

1 OOO. Guns dismounted and shipped 
elsewhere, 1900, 15. 



Three emplacements for 10-inch guns on 
disappearing carriages, 

1900. $146,000 allotted. Work be- 
gun; excavation in progress. 99, 704. 

lOOO. Excavations completed; con- 
crete floors and parapet of one emplace- 
ment completed to height of loading plat- 
form, and floors of second emplacement 
completed; 3 carriages receiv^, 1900, 
769. 

9Ues. 

Fort McClary Reservation, Me. 

By act of Jan. 23, 1893, part of the 
reservation exchanged for other land; 
sites transferred by deed, 94, 13; 96, 6. 

9abniarlne mines. 

1907. $1,000 allotted, 97, 598. 

1909. $23,300 allotted in connection 
with defense of Maine coast; placing 
mines in harbor, 98, 592. 

1900. $5,633.60 allotted. Mining 
casemate completed. 99, 703. Mines 
removed from narbor, 99, 709. 

lOOO. $2,800 allotted for cable tank, 
wiiich was completed; traveling crane 
installed; overhauling search-light plant, 
1900, 773. 
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Contracts. 

1907. 30 miles of single-conductor 
cable and 9 miles 7-core cab^, $24,916.50; 
26 rotary transformers, $3,965.52; 26 oil 
engines, complete, $17,316; 26 electric 
storage batteries, complete, $7,384; 28 
8 wit<£ boards, complete, $6,867.84, 98, 
576. 

1909. 46 operating boxes, complete, 
$1,297.20, 98,576; 25 miles multiple cable, 
$47,500; 100 miles single cable, $36,500; 
75 miles single cable, $26,212.50; 100 miles 
niultiple cable, $159,500; 1,600 torpedoes, 
complete, $180,000; 7 wooden pontoon 
boats, complete, $1,372; 1 fireproof instru- 
ment repair shop, $7,550, 99, 682. 

1900. 6 yawl boats, complete, $702; 
white-pine lumber for bridge equipage, 
$1,333.47; 18 wooden pontoon boats, com- 
plete, $4,050; 2 frame storage sheds, $745 
each, 99,683. Repairs to wharf, $2, 560. 75. 
1900, 1068. 

lOOO. 50,000 brass washers, 78 cents 
per pound; compound plugs and glands, 
$1,689.66; 12,000 fuses, 8 cents; 8,000 
7-inch and 4,000 9-inch wire cut-outs, 6 
cents; 1,050 aluminum metal cases, $2.10; 
66,000 f. No. 16 kerite insulated wire, 
$11.50, and 26,400 f. No. 12, $23.50 per 
1,000 f. ; 5 slow-speed rotary transformers, 
$174 each; 6 oil engines, 4 horsepower, 
$660; 6 electric switchboards, $380; 500 



thermometers, 66 cents; 100 hygrometers, 
$2.45; 18,138 f. B. M. Oregon white-pine 
timber, $50 per M ; 200 500-pound anchors, 
$1,290; 400 cut-out boxes, $760; 7,500 split 
kevs for shackles, $45; 1,100 split keys 
for mines, $49.50; 1,700 mine and 2,600 
anchor shackles and 3, 500 mooring sockets 
at 60 cents each, 1900, 1068. 

Engineers. 

Chief of Engineers. Reports, 66 
ii, 19; 67, 15; 68, 21; 69, 20; 70, 28 
71, 26; 72, 26; 78, 27; 74, 32; 75, 33 
131; 76, 32, 122; 77,28; 78, 32; 79,39 
80, 60; 81, 61; 82, 61; 83, 56; 84, 65 

85, 52; 86, 52; 87, 12; 88, 8; 89, 12 
90, 10; 91, 15; 92, 19; 93, 17; 94, 17 
95, 18; 96, 6; 97, 4; 98, 5; 99, 5, 8 
1900, 35, 36. 

Officers in Charge: 

Capt. F. Harwood, 1866. 

Lt. Col. H. L. Abbot, 1866-85. Re- 
ports, 80, 297; 81, 419; 82, 443; 83, 
389; 84, 425; 85, 425. 

Lt. Col. J. C. Duane, 1868. 

Lt. Col. C. B. Comstock, 1886-. Report, 

86, 471. 

Lt. Col. W. R. King, 1886-95. Re- 
ports, 86, 489; 87, 419; 88, 345; 89, 
467; 90, 389; 91, 537; 92,473; 98,647; 
94, 467; 95, 521. 

Maj. W. T. Rossell, 1896. 
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Maj. J. G. D. Knight, 1896-. Reports, 
96, 451; 97, 559; 98, 563; 99, 650; 
1900, 1045. 

Company A. 

Officers in charge. 

Capt. A. Stickney, 1868. 
Capt. A. Mackenzie, 1869-73. 
Lt.W.T.Rofi8ell,1874. 
Capt. J. W. Cuyler, 1875. 
Capt. J. A. Mercer, 1876. 
Capt. T. H. Handbury, 1877-79. 
Capt. J. B. Quinn, 1880. 
Lt. F.V.Abbott, 1881. 
Capt. C. W. Raymond, 1882 
Capt. E. H. Ruiner, 1883-84. 
Capt. J. G. D. Knight, 1885-87. 
Capt. S. W. Roessler, 1888-89. 
Capt. C. B. Sears, 1890. 
Capt W. A. Fisk, 1894-95. 
Capt. S. W. Roessler, 1896-97. 

Company B. 

Officers in charge: 

Capt. A. H. Bumham, 1868-70. 
Capt. W. R. King, 1871-75. 
Lt. J. B. Quinn, 1876. 
Capt. A. M. Miller, 1877-81. 
Capt J. H. Willard, 1882-83. 
Capt C. F. Palfrey, 1884. 
Capt T. N. Bailey, 1885. 
Lt H. M. Chittenden, 1886. 
Capt E. Maguire, 1887-88. 
Capt R. L. Hoxie, 1889-90. 
Capt W. T. Rossell, 1894-95. 
Capt. W. C. Langfitt, 1896-97. 

Company C. 
Officers in Charge: 

Capt A. H. Holgate, 1868. 
' Capt O. H. Ernst, 1869-70. 

Capt W. C. Raymond, 1871-72. 

Capt J. C. Post, 1873. 

Capt W. R. Livermore, 1874-77. 

Capt. J. F. Gregory, 1878-79. 

Capt J. C. MalTery, 1880-83. 

Capt. P. M. Price, 1884-85. 

Lt. W. C. Langfitt, 1886. 

Capt. E. Bergland, 1887-90. 

Capt. W. M. Black, 1894-95. 

Capt. T. A. Bingham, 1896. 
. Capt. G. D. Fitch, 1897. 

Company D. 
Officer in Charge. 

Capt S. M. Mansfield, 1867-70. 

Practically abandoned in 1871; exists 
only in name, and is commanded by the 
battalion adjutant. 

Company E. 

Officers in Charge: 
Capt W. Ludlow, 1867. 
Capt J. W. Cuyler, 1868. 
Capt. P. C. Hains, 1869-70. 
Capt. 0. H. Ernst, 1872-78. 



Capt. C. W. Raymond, 1880-81. 
Maj. W. 8. Stanton, 1882-85. 
Capt. P. M. Price, 188d-88. 
Capt G. McC. Derby, 1889-90. 
Capt. J. L. Lusk, 1894-97. 

Assistants. 
Reports: 

Capt J. B. Quinn, 80, 302; 81, 425. 

2d Lt W. L. Fisk, 80, 302, 312, 314; 
(IstLt) 318,319. 

Lt J. C. Mallery, 80,305,307; (Capt) 
84 430. 

Lt E.' Griffin, 81, 425, 429; 82, 448; 
83, 394. 

Lt. J. H. Willard, 81, 431, 433, 449, 
452; 82, 449, 452. 

Lt W. H. Bixby, 88, 395, 398. 

Lt J. L. Lusk, 84, 429; 80, 432. 

Lt J. Millis, 84, 431. 

Lt H. F. Hodges, 84, 434; 80, 432. 

Capt S. W. Roessler, 80, 455; 86, 477; 
87, 425, 433; 88, 360, 364; 89, 495; 90, 
413 419. 

Lt J. R. Warren, 88, 360; 89, 485; 

91, 553. 

Lt I. Hale, 88, 370. 

Lt C. Harding, 90, 418. 

Lt A. M. D'Armit, 90, 421; 91, 565; 

92, 490. 

Lt. H. Jervey, 91, 569. 

Lt R. McGregor, 92, 484. 

Lt J. Morrow. 90, 532; 96, 455. 

Lt. W. E. Craighill, 96, 460; 97, 564. 

Lt W. V. Judson, 97, 568. 

Summary of Repokts: 

1865* Place constituted an engineer 
post and depot, selected as the headquar- 
ters of the Battalion of Engineers, and as 
the depot for the storage of the engineer 
material, 68, 21. 

1§67. By act of July 28, 1866, the 5 
companies of the Corps of Engin^r troops 
were constituted a Battalion of Engineers 
to be composed of 752 enlisted men. Three 
companies stationed at Willets Point, N. 
Y., 1 at Jefferson Barracks, Mo., and 1 
en route for Yerba Buena Island, Oal. 
Act of July 13, 1866, separated the Mili- 
tarv Academy from the Corps of Engineers. 
It had been a part of that corps, by law, 
for more than 64 years. 67, 15. 
' 1§6§. Construction of ouarters in 
progress. In compliance with G. 0. 56. 
dat^ Aug. 1, 1866, schools v^re opened 
for the enlisted men. 68, 21. 

1 869* Permanent hospital completed ; 
work on other buildings. Survey of the 
battlefield of Gettysburg in progress under 
command of Lt. T. Turtle. 69, 20. 

1 §70. By authority of the Secretary 
of War, postconstituted the torpedo school 
of the Army; experimental work in prog- 
ress. Work on buildings in progress. 
70,29. 
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1871. G. 0. 122, series of 1870, re- 
duced the strength of the 5 companies 
constituting the battalion, June 30, 1871, 
to 12 officers and 303 enlisted men. Com- 
panies A, B, and C stationed at VV 11 lets 
Point. Company E, composed of the de- 
tachment heretofore kept at the Military 
Academy to aid in instructing the cadets, 
increased to a full company and stationed 
at West Point. Company D practically 
disbanded bv the reduction of the bat- 
talion. 71, 27. 

1877. Table giving a synopsis of the 
recruiting service and of desertions from 
June 30, 1865, to June 30, 1877, 77, 28. 

1 8 80. New astronomical observatory 
completed. Total cost, $842.49. $9,000 
allotted for quarters; work in progress; 
general repair of bui Idings. Statement of 
receipts and issues of materials. Calcium 
chloride used to dry the air in the store- 
rooms; formula given of the solution used. 
80, 322; 81, 453; 82, 481. 

1881. Afield astronomical observa- 
tory erected in 1868; regular series of 
meteorological observations and practice 
in making reconnoissance and surveys 
begun in tnat year. Use of photography 
for duplicating maps in the neld b%un in 
1873. Tidal and current measurements 
begun in 1871. 81,423. 

1 8 8 d« Willets Point transferred from 
an ordinary military post into the En- 
gineer School of Application, 82, 446. 

1883. Photographic laboratory built, 
83, 403. 

1884. Sapping or molding shed 
built; cost, $6,385, 84, 455. 

1886. Board of officers constituted 
by 8. O. 187, A. G. O., Aug. 17, 1885, to 
consider and report upon the questions 
of water supply, sewers, and hosmtal ac- 
commodations at Willets Point. Keport. 
86, 484. (Col. Q. A. Gillmore, Coiys of 
Engineers, Lt. Col. H. G. Hodges, Q. M. 
G., and M^. D. L. Huntington, surgeon, 
U.S.A.) Plan and estimate for brick 
barrack at Willets Point. 86, 486. 

1888. The Quartermaster's Depart- 
ment completed the water supply and 
sewerage systems, necessary plumbing 
for sa^itar/ purp;)se8 in biir^cks anS 
quarters, and the double set of officers' 
quarters and the new hospital building, 
88,345. Experiments in electro-mag- 
netism on a large scale made with 2 15- 
inch guns, a large quantity of torpedo 
cable, and a dynamo (photograph), 88, 
354. 

1889. Laboratory for enlisted men 
built, target range improved and extend- 
ed; and repairs made to buildings. A 
post canteen and a combined meps for 
enlisted men established. A detachment 
of officers and soldiers sent to Johnstown, 



Pa., on June 5, 1889, to assist in bridging 
streams. 89, 467. Experiments — testa 
of explosives, crater gau^, pressure 
gauge, range finders, transition indica- 
tors, Sim's torpedo, with results of tests 
and photographs. $200, 000 appropriated 
for torpedoes for harbor defense. State- 
ment of funds and estimates required for 
the following year. 89, 478. Keport of 
board of officers upon torpedo material, 
with recommendations — reports on 
shackles and mooring rope, bronze tor- 
pedo case, cut-off boxes, operating box, 
and on a system of firing without the 
automatic switching on of the firing bat- 
tery; Mclntire jointer, and testa of fuses, 
89, 489. Board of engineers constituted 
by S. 0. 31, to witness a te»«t of the '* auto- 
mobile controllable torpe<lo" of J. H. 
Patrick; report giving description of tor- 
pedo and trials witne^ed,'89, 497. (Maj. 
W. R. King, Capt. S. W. Roeseler, and 
Lt. I. Hale.) 

1890. Experiments — trials of Sim's 
fish torpedo; torpedo drills; tests of ex- 
plosives; crater gauge; sensitiveness of 
explosives; tests of insulated cable; self- 
acting mine; and building materials 
(photographs), 90, 401, 413. 

1891. New building for Engineer 
models, completed; cost, $8,000. $9,000 
allotted for guardhouse and $1,692.67 
allotted for fire engines by the Quarter- 
master's Department. The title of ** En- 
gineer School of Application" changed, 
Sept. 24, 1890, by the Acting Secretary 
of War to "U. S. Engineer School.'^' 
Lectures delivered — Foundations under 
difficulties, Mr. John Anderson; English 
engineering in Egypt, Dr. R. W. Ray- 
mond; Improvement of tidal rivers, Maj. 
C. W. Raymond; Concrete breakwaters, 
Capt.F. A. Mahan. Experiments — Sim's 
fish torpedo, tests of explosives, mortar 
practice with wooden projectiles de- 
scribed, building materials tested, and 
other torpedo experiments made. 91, 
539, 553. 

189d. Fireproof storehouse for pon- 
toon siege and torpedo materials nearly 
completed. Small steam tug for planting 
torpedoes completed. Cable storage tank 
bunt, and minor work. Property cared 
for and repaired. Sims- Edison fish tor- 
pedo delivered and tested. Tests of 
cables, circuit closers, self-acting mine 
mechanism, new form of electric current 
meter, building stone and cement, elec- 
tric fuses, and other special tests made. 
92. 479, 490. 

1893. Term of enlistment discussed, 
advantages to be gained by reducing it 
from 5 to 3 years, 93, 652. Experi- 
ments — artificial heat used in drying min- 
ing casemates, 36 drums of cable received 
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from England and tested; trials of Sims- 
Edison fish torpedo continued, 03, 656. 

1§94. Experiments — blasting con- 
crete platfonns, explosives, Sims-Edison 
torpedo, building materials; minor tests, 
04, 477. 

1§95. New barrack building com 
pleted, quarters moved, work on retain- 
mg wall around ice pond. Contracts for 
submarine mining material completed, 
cable tested. Experiments — explosives 
for breaking ice to improve navigation, 
Sime- Edison torpedo, pressure gauge im- 
proved; minor tests. 05, 529. 

1§96. Old frame barrack and stable 
removed, new magazine rifle, U. S. model 
1892, caliber .30, issued to the troops in 
July, 1895. Engineer models shipped to 
Atlanta, (Ja., for the War Depai-tment 
exhibit. 06, 451, 465. 

I §97. 4 batteries of artillery came to 
the post for artillery practice. Disputes 
concerning the commanding officer while 
in camp. 07, 560. 

1898. New regulations for the gov- 
ernment of the U. S. Engineer School 
given, 08, 565. On Apr. 4, 1898, Secre- 
tary of War authorized the increase of 
the battalion of Engineers from 500 to 
702 enlisted men. Detachments for sub- 
marine mine defense of harbors sent out 
during Apr., 1898, from the 3 companies. 
Company D (a skeleton company for 
several years) was reorganized. Com- 
pany A serving with troops at the Philip- 
pine Islands. Companies C and E serving 
with the army in Cuba. Company D 
detached for submarine mining duty at 19 
harbors on the Atlantic, Gulf, and Pacific 
coasts. Company B engaged at the 
Engineer depot at Willetts Point receiv- 
ing, storing, and distributing the vast 
amount of torpedo material^ pontoon 
equipage, siege materials, and instru- 
ments purchased and distributed from 
the depot. 08, 6. Submarine mine ma- 
terial — lists of materials received with 
statement of funds, abstracts of proposals, 
etc., 08, 571. 

1899. G. O. 106, War Department, 
A. G. 0., Washington, July 23, 1898, 
changed the name of the fort at Willetts 
Point, N. Y., to Fort Totten, in honor of 
Brig. Gen. Joseph G. Totten, Chief of 
Engineers, who died Apr. 22, 1864, 00, 
651. Discussions on the army canteen, 
00, 652. Stations of the various compa- 
nies given, 00, 652. By act of Mar. 2, 
1899, the enlisted strength of the bat- 
talion of Engineers was established as 752, 
its previous legal strength, and the bat- 
talion of Engineers, and the officers serv- 
ing therewith, to constitute a part of the 
line of the Army, 00, 657. Extracts from 
reports as to the service rendered by the 



battalion of Engineers, 00, 658. list of 
submarine mine materials, etc., and 
equipment of Engineer troops, 00, 664. 
$150,000 appropriated May 4 and July 7, 

1898, for procurement of pontoon trains, 
intrenching tools, instruments, drawing 
materials, etc., and $60,000 appropriated 
July 7, 1898, for employment of civilian 
assistants to Engineer officers in the field. 
Engineering supplies purchased for 
Engineer officers of seven Army Corpe 
and for 3 regiments of volunteer Engin- 
eers in equipping them for duty in the 
field in Cuba, Porto Rico, and the Philip- 
pine and Hawaiian Islands. 00, 8. 

1900* 150,000 appropriated Mar. 3, 

1899, and $25,000 appropriate<l for the 
fiscal year 1901, for equipment of Engi- 
neer troops and civilian assistants to 
Engineer officers, 1000, 35. Stations of 
the different companies of the battalion 
of Engineers given, 1000, 1051. Discus- 
siofi oh the legislation contemplating the 
transfer of submarine mining defenses to 
the artillery arm of the service, 1900, 
1046. 

Mltcellaneons reports. 

Temporar)' detachments during the 
year, 80, 297; 81, 419. 

Engineer recruiting and desertions 
and discipline, 80, 208; 81, 420; 82, 
445; 83, 390; 84,426; 86,428; 86,491; 
87, 421; 88, 350; 80, 473; 00, 394; 01, 
541; 02, 475; 03, 650; 04, 470; 00, 524; 
06, 463; 07, 573. 

Stations of the batallion at the end of 
I the year, 80, 299; 81, 421. 
i Drills and instruction, 80, 300; 00, 
. 397; 01, 544; 02, 477; 03,653; 04,473; 
05, 525; 06, 462; 07, 563, 571. 

Course of instruction and drills given 
for future work, 80, 302; 81, 429; 82, 
472; 83, 395; 84,449; 80,495; 86,474; 
87, 425. 

Military duties of the battalion, 80, 
299; 81, 422; 82, 445; 83, 391; 84, 426; 
86, 429; 86, 491. 

Results of astronomical observations, 
80, 307; (maps) 81, 433; 82, 458; 86, 
436. 

Results of meteorological observations, 
80, 312; 81, 449; 84, 448; 86, 454. 

The standing of the noncommissioned 
officers of the several companies of the 
battalion as determined by their recita- 
tions to their company officers during the 
winter season, 80, 313; 81, 448; 82, 
475; 84, 453; 86, 455. 

Results of target practice (maps), 80, 
314; 81, 425; 82,448; 84,430; 86,446. 
Modification of the system of target prac- 
tice, 80, 318. 

Engineer School of Application, 81, 
422; 82, 446; 83, 392; 84,427; 86,429; 
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86, 474; 87, 415, 433; 88, 347; 89, 471; 

90, 392; 91, 539; 92, 474; 93, 649; 94, 
468; 95, 523; 96, 453; 97, 562; 98, 565; 
99, 653; 1900, 1047. 

Operations of the photographic labora- 
tory, 80, 302; 81, 425; 82, 448; 83, 394; 
84, 429; 80, 432; 88, 370; 90, 401. 

Or^nization of the Engineer School of 
Application, 86, 474. 

Uourse of winter instruction; 86, 477; 

87, 425; 88, 357; 89, 484; 90,409; 91, 
553; 92, 484; 93, 662; 94, 481; 96, 532; 
96, 457; 97, 566. 

Course of summer instruction, 86, 481; 
87, 428; 88, 360; 89, 487; 90, 407, 411; 

91, 556; 92, 487; 93, 660; 94, 485; 96, 
530; 96, 460; 97, 568. 

Assignment to charge of departments 
of instruction, 86, 483; 87, 430; 88, 363. 

Water supply, sewers, and hospital ac- 
commodations, 86, 484. 

Plan and estimates for brick barrack, 
86, 486. 

Experiments and results, 87, 417 



(photographs); 88, 351 (photographs); 
89, 478; 90, 401; 91, 551, 559; 92, 481, 
490; 93, 656; 94, 477 (photographs); 
95, 529. 

Public buildings and construction, 87, 
422; 88, 355; 89, 476; 90,398; 91,547; 
92, 479; 93, 648, 654; 94, 468, 474; 96, 
527; 97, 574; 1900, 1052. 

Depot property, 87, 423; 88, 355; 89, 
478; 90, 399; 91, 548; 92,480; 93,655; 
94, 475; 96, 527. 

Quartermaster and Subsistence Depart- 
ment, 96, 522. 

Marching, camping, and parades, 97, 
571 ; 1900, 1047. 

Torpedoes, list of material, etc., 97, 577; 
98, 572; 99, 675; 1900, 1056. 

Instruments, depot, 76, ii, 1109; 76, 
iii, 563; 78, iii, 1667; 97, 576; 99, 674: 
1900, 1054, 1061. 

Work of the different departments, 99, 
656; 1900, 1047. 

Statement of funds given in each report. 



POTOMAC RITER. (See Washington, D. C.) 

PREREifi. ( See Maine coagt. ) 

PROCTORTIIXE, LAKE ROROME. L.A. (See New Orleans, La,, and 

Sabine Pass, Tex. ) 

PROTIMCETOWN HARROR. (See Boston Harbor, Mass,) 

PUOET SOUND, WASH. 



Contracts. 

1§97. Battery of 4 10-inch guns and 
2 12-inch guns on nondisappearing car- 
riages, $163,453.50, 97, 768. 4 emplace- 
ments for 10-inch guns on disappearing 
carriages, $84,980.50; battery for 16 12- 
inch mortars, $78,052.01, 98, 809. 

1§98. Wharf, $7,080.20; steel-hull 
tugboat, $37,000; sand, large gravel and 
small gravel, 65 cents to $1 per c. y., 99, 
1011, 1015. 

1899* Sand, small gravel, or broken 
stone, 55 cents per c. y., 1900, 1029. 

Engineering features. 

Concrete, cost per c. y., 1900, 1027, 
1040, 1042. 

Ck>ncrete, ingredients of, 1900, 1027. 

Concrete mixing, method, 99, 1009; 
19O0, 1043. 

Plant, arrangement of (tracings), 99, 
1010. 

aLiHt of works as arranged under this head- 



Waterproofing, method of, 99, 1006; 
1900, 1026, 1027, 1028, 1037. 

Work, cost of, 98, 804, 805; 99, 1005, 
1007, 1008; 1900, 1038, 1040, 1041, 1042. 

Engineers* 

Chief of Engineeks. Reports, 96, 21 ; 
97, 21, 763; 98, 32, 803; 99, 36, 1005; 
1900, 33, 1026. 
Engineers in Charge. 

Capt. H. Taylor, 1896-1900. 

Lt. M. L. Walker, 1899. 

Assistants. Lt. M. L. Walker, 1897- 
1900. 

Forts and batterles.a^ Opera* 
tlons. 

Site 1 — Battery for four lO-inch and tuv IS- 
in<:h guns, nondisappearing carriages. 

1§98. $175,000 allotted. Work be- 
gun July 31, 1897, under contract. 



Batter}' for four 10-inch and two 12-inch guns, nondisappearing carriages. 

Site 2.— Emplacements for four 10-inch guns, dii>appeanng carriages. 

Site 2. — Mortar battery for sixteen 12-inch mortars. 

Site 3.--Battery for five 10-inch and two 12-lnch guns, nondisappearing carriage. 

Site 3.~£mplacement8 for sixteen 12-inch mortars. 

(Ck>ntinued on page 1470.) 
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Wharf built. Two 10 inch emplace- 
ment completed, except installing ma- 
chinery ; 2 others have the concrete about 
half laid, and 2 12-inch emplacements 
have the excavation completed; floors 
laid and forms built for concrete. 94,781 
c. y. excavated for foundations and 6,292 
c. y. concrete placed. Four 10-inch plat- 
forms ready for carriages; the 12-inch 
platforms ready in about 3 weeks. Two 
10-inch and 2 12-inch carriages received. 
Itemized cost of work. 98, 803, 811. 

1§99. $2,000 allotted. Work under 
contract completed Mar. 28, 1899. Part 
of the rooms covered with asphalt, and a 
facing of hollow brick put on outside the 
concrete. These have proved perfectly 
dry, while the rooms where these pre- 
cautions were not taken have proved 
damp. Itemized cost of work. Three 
10-inch and 2 12-inch carriages mounted, 
and 3 10-inch and 2 12-inch guns re- 
ceived. 99, 1005, 1014. 

1900. Earth abutment against the 
walls through which moisture came exca- 
vated ; the outside walls cleaned, plastered, 
and waterproofed with an alum-and-lye 
wash ; a facing of hollow brick laid against 
the wall and the earth refilled. Three 
10-inch and 2 12-inch guns mounted and 
the 12-inch guns fired. The remaining 
10-inch gun and carriage received ; mount- 
ing in progress by the artillery. All ord- 
nance property turned over to ordnance 
oflicers. 1900, 1026, 1037, 1038. 

Site 2 — Emplacemenitt for four lO-inch gunSy 
disappearing carriages, 

1§9§. $95,000 allotted. Work begun 
Aug. 31, 1897, under contract. 37,154 c. 
y. excavated for foundations and 9,244 c. 
y. concrete placed; 2 emplacements prac- 
tically finished, except lifts, trolleys, and 
other metal work. The platforms of the 
other 2 emplacements laid; floors laid and 
forms nearly all up. Itemized cost of 
work. 98, 805. 

1899. $7,600 allotted. Work under 
contract completed Dec. 15, 1898. Four 
carriages received. Itemized cost of 
work. 99, 1006, 1014. 

1900. Slopes and drains repaired; 
minor work to be done. Four carriages 
assembled, and 3 riflles received and 
mounted. All ordnance turned over to 
the ordnance officer. 99, 1026, 1039. 



Site 2 — Mortar battery for sLrteen IS-inch 
mortarSj iVb. J. 

1§98. $90,000 allotted. Work begun 
under contract. 6,291 c. y. excavated for 
foundations. Six carriages received. 98, 
808, 811. 

1 §99. Work completed Mar. 14, 1 899. 
Itemized cost of all work; 10 carriages re- 
ceived and 16 mounted, 99, 1008, 1014. 

1900. Slopes and drains repaired and 
battery whitewashed. Twelve mortars 
received and mounted. All ordnance 
property turned over to ordnance ofiGicer. 
1900, 1039. 

Site S — Battery for five 10-inch and two IS- 
inch guns, nondvsappeanng carriage. 

1 §9§. Plans being prepared, 98, 810. 

1899. $191,000 allotted. Work be- 
gpn Sept. 6, 1898, by day labor. Excavar 
tion completed; 5,526c. y. concrete placed. 
This included tne manholes of drain- 
age system, retaining walls, foundation 
thioughout, all the storerooms at the ends 
of the emplacements, and practically the 
completion of all the gun platforms. 99, 
1010. 

1900. $35,000 allotted. 18,456 e. y. 
excavate<l for foundations by day labor 
and 43,560 excavated by contract upon 
the superior 8loi)e put into back fill; 
17,309 c. y. concrete placed; and minor 
work. Battery completed, except white- 
washing and finishing of the walls, paint- 
ing, and minor work. Description of 
work with itemized cost. Four 10-ineh 
guns and 1 12-inch carriage received and 
mounted, and 1 10-inch rifle received. 
1900, 1027, 1040, 1043. 

Site S, — Emplacements for sixteen 12-inch 

mortars, 

1899. $160,000 allotted. Battery to 
be built by hired labor. 99, 1012. 

1900. Work begun July 6, 1899. 
65,861 c. y. excavated for foundations, 
and 10,290 c. y. concrete placed. Bat- 
tery practically completed; erecting trol- 
leys, whitewashing and painting, install- 
ing electric system, and minor work to 
be done. Summary of work with item- 
ized cost. 10 carriages received and 
mounted, and 16 mortars and 2 carriages 
on hand. 1900, 1028, 1041, 1043. 



(Continued from pa«:e 1469.) 

List of works as arranged under this head- 
Site 1. — EmplacementA for two 5-inch R. F. guns on balanced piTlar mounts. 
Site 2. — Emplacements for 5-inch R. F. guns on balanced pillar mounts. 
Site 3. — Emplacements for two 5-inch R. F. guns on balanced pillar mounts. 
Site 5. — Emplacements for two 6-inch R. F. guns. Brown's segmental pattern, on Navy mounts. 
Site 4. — Emplacements for three 8-inch guns on disappearing carriages. 
Site 4. — Emplacements for four 15-pounaer R. F. guns on balanced pillar mounts. 
Site 4.— Emplacements for three 5-lnch R. F. guns, Navy pattern, on pedestal mounts. 
Site 4. — Emplacements for two 15-pounder R. F. guns on balanced pillar mounts. 
Site 5. — £}mplacements for two 15-pounder R. ]& guns on balanced pillar mounts. 
Site 1.— Emplacements for sixteen 12-inch mortars, mortar battery No. 8. 
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SUe 1. — Emplacements for ttvo S-inck R. F. 
guns on balanctd-pUlar mounts, 

1§90. $12,000 allotted. Plans pre- 
pared and part of plant accomulated. 
99 1013. 

iooO. $3,000 allotted. Work begun 
July 25, 1899, by hired labor. Small 
wharf built. 1,116 c. y. concrete placed, 
completing the work; awaiting arrival of 
mount. Itemized cost of concrete, also 
total cost per c. y. Work suspended 
Mar. 31, 1900. 1900, 1031, 1037. 

SUe S. — Emplacements for two 6-inch R. F. 
guns on balancea-pUlar mounts. 

1§99. $12,000 allotted. Plans pre- 
pared. 00, 1013. 

1900. $6, 850 allotted. Work begun 
Aug. 12, 1899, by day labor, and continued 
till Mar. 15, 1900, when work was sus- 
pended on account of lack of funds. 
Work to be resumed. 1900, 1031, 1039. 

SUe S, — Emplacements for two S-inch R. F. 
guns on balancea-piUar mounts, 

1§99. $11,000 allotted. Plans pre- 
pared. 09, 1013. 

1900* Work beffun Apr. 7. Exca- 
vation completed and 1,095 c. y. concrete 
placed; mounts not yet received. Item- 
ized cost of a c. y. of concrete. 1900, 
1081, 1043. 

5irte 5. — Emplacements for ivx> S-inch R. F, 
gunSf Brown* s segmental paUem, on navy 
mounts, 

1§00. $5,000 allotted. Detailed sur- 
vey of site made. Condemnation pro- 
ceedings instituted for possession of title. 
99 1013. 

1900. $15,000 allotted. Plans pre- 
pared; require modification to aaapt 
them to the new style of mount; no in- 
formation is at hand in regard to the 
requirements of the moun&; no work 
has been done. 1900, 1030, 1044. 

/Site 4' — Emplacements for three 8-inch guns 
on disappearing carriages, 

1809. Work in progress on a de- 
tailed survey of site, 99, 1014. 

lOOO. $103,000 allotted. Work be- 
gun Mar. 1, 1900. Wharf built, site 
cleared, and excavation made by con- 
tract; 12,637 c. y. removed for excava- 
tion and placed in back fill. Erecting 
construction plant. 1900, 1030, 1044. 

Site 4' — Emplacements for four 15-pounder 
R, F. guns on balanced-pillar mounts. 

1900. Plans and estimates prepared, 
1900, 1032, 1044. 



Site 4' — Emplacements for three 6-inch R, F, 
guns, Nary pattern, on pedestal mounts. 

1900. $16,000 allotted for 2 emplace- 
ments. Some materials purchased. 
1900, 1032, 1044. 

SUe 4' — Emplacements for two 16-pounder 
R, F, guiis on balanced-pUlar mounts. 

1900. $8,500 allotted. Some mate- 
rials purchased. 1900, 1032, 1044. 

SUe 6, — Emplacements for ttco 16-pau.*der 
R. F. guns on balanced-pillar mounts. 

1900. $8,500 allotted. Some mate- 
rials purchased. 1900, 1032, 1044. 

Site 1, — Emplacements for sixteen 1^-inch 
mortars, mortar battery No. S. 

1900. Survey made of proposed site, 
and plans and estmiates prepared, 1900, 
1038. 

MUcellaneoiu. 

Construction of a sled tug. 

1§99. $16,000 allotted. Work be- 
gun under contract. 99, 1015. 

1900. Work completed. Used for 
hauling scows and making surveys and 
inspections. Of great service in facili- 
tating and cheapening the construction 
work carried on since she was buil^ 
1900, 1036. 

New light-house station at Admiralty Head. 

1900. $8,000 allotted. Plans pre- 
pared for a new station by the Light- 
House Department; turned over to the 
Engineer Department. 1900, 1035. 

Supplies for coast defense. 

1900. $500 allotted for purchase of 
approved supplies for the artillery garri- 
sons. No requisitions received. 1900, 
1036. 

nfonntlnff ^uni and carriages* 

189S. $7,000 allotted. Two 10-inch 
and 2 12-inch non-d. carriages and 6 m. 
carriages received. Materials for mount- 
ing purchased. 98, 811. 

1899. $15,000 allotted. Three 10- 
inch and 2 12-inch non-d. carriages and 
16 m. carriages mounted. Four 10-inch 
d. carriages, 3 10-inch and 2 12-inch guns 
received. 99, 1014. 

1900. $5,000 allotted. Six 10-inch 
^uns, 32 12-inch m., 1 12-inch and 5 10- 
inch non-d. gun carriages, and 12 12-inch 
m. carriages received. Two 12-inch and 
3 10-inch guns mounted on non-d. car- 
riages, 3 10-inch guns on d. carriages, and 
12 m. on their carriages. One 12-inch 
and 4 10-inch non-d. carriages, 4 10-inch 
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d. carriages, and 4 12-inch m. carriages 
mounted. One 10-inch non-d. gun carriage 
and 8 12-inch m. carriages partly mountea. 
Six 12-inch mortars moved to the em- 
placements ready for mounting. Two 
12-inch and 3 10-inch guns mounted on 
non-d. carriages, 3 10-inch guns mounted 
on non-d. carriages, 3 10-inch guns 
mounted on d. carriages, 12 12-inch mor- 
tars mounted, 2 10-incn guns not mounted, 
4 12-inch mortars not mounted, 1 10-inch 
d. gun carriage mounted, 1 10-inch non-d. 
carriage partly mounted, and 4 m. car- 
riages mounted, were turned over* to the 
artillery garrisons during the year. Since 
the above ordnance was turned over, the 
artillery mounted 1 10-inch gun on d. 
carriage and 4 mortars. 1900, 1033. 

Preservation and repair. 

1900. 15,800 allotted. Slopes re- 
paired; whitewashing and paintmg fin- 
ished; waterproofing roofs of magazines; 
care of torpedo material, and miscellane- 
ous work. 1900, 1034. |5,000 allotted 
for road betterment, retrimming and re- 
grading slopes, and planting a wind-break 
at 10-inch and 12-inch gun battery at 
site 1. $3,700 allotted for repair of slopes 
of mortar batterv No. 1. $2,934 allotted 
for clearing, grubbing, grading, and seed- 
ing certain areas at site 1. No work done 
under the above allotment. 1 900, 1035. 

Range and position Anders. 

1900* $4,946 allotted for a fire com- 
mander's station at site 1; $2,370 allotted 
for 1 at site 2, and $5,000 allotted for 1 at 
site 3. Plans' being prepared. 1900, 
1035, 1038, 1039. 

Sites. 

1897. $650.74 allotted for surveys 
and incidental expenses; $3,480 for pur- 
chase of site 1; $7,200 for site 2, and 
$43,075 for site 3. Two sites were ob- 



tained partly by purchase and partly by 
condemnation; negotiations in progress 
for purchase of as much as possible of a 
third one. 97, 763. 

189§. Site 3 acquired partly by pur- 
chase and mrtly by condemnation pro- 
ceedings. Proceeding begun for acquir- 
ing two more sites. 98, 810. 

1899. $475 allotted for purchase of 
site 4. Condemnation proceedings in 
progress. One additional tract of land 
purchased. Title of lands abutting on 
the reservations at the sites of two groups 
of batteries already built deeded to the 
U. S. by the State of Washington. Ar- 
rangements made whereby the light- 
house reservation at the same locality is 
to be transferred to the War Department 
in exchange for two pieces of land now 
part of the military reservation. 99, 
1014. 

1900. $38,600 allotted. Proceedings 
for acquiring title to sites 4 and 5 com- 
pleted and amount of award paid. 1 900, 
1037. 

Submarine mines. 

1S99. $1,008.85 allotted for a cable 
tank and torpedo storehouse. Title to 
proposed site not yet secured. Tempo- 
rary storage tank for cable on hand pre- 
Sared by throwing a crib and earthen 
am across a small creek. 99, 1016. 
1900. $9,000 allotted for torpedo 
storehouse. Work begun Apr. 25, under 
contract, the U. S. furnishing sand, 
gravel, and cement. Building partly 
completed. 1900, 1033, 1044. 

Surveys. 

Port Angeles J Wash,: 

$75,000 allotted for a reconnaissance to 
obtain data for developing a plan for de- 
fense, 98, 811. 



P VL ASKI. ( See Georgia. ) 

RED BANK, N. J. (See Delaware River.) 

RHODE ISLAND. (See Massachvsetts and) 

ROCK POINT, MD. (See BaUimore, Md.) 

ST. AUOUSTINE, FL.A. (See Florida, East Coast, and Key West.) 

SABINE PASS, TEX. (See New Orleans, La. ) 

ST. FRANCIS BARRACKS. (See Florida, East Coast, and Key WeH.) 

ST. JOHNS RIVER, FL.A. (See Florida, East CoaM, and Key West.) 



ST. PHILIP. (See New OrUatis, La., etc.) 
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€}ontracts* 

1896* Two 10-inch gon emplace- 
ments and a torpedo casematei $109,- 
417.39, 07, 748. 

1898. One 10-inch gan emplacement, 
$37,788.68, 98, 778. 

1899* Imported Portland cement, 
$2.83 per barrel. Crashed stone, $1.75 
per c. y. Random stone, $1.90 per c. y. 
90, 975, 976. 

Engineering features. 

Base ring, method of leveling, 1900, 
977. 
Cement, testing of, 1900, 979. 
Concretes, comparison of , 1900, 978. 
Concrete, inffredienta, 1900, 979. 
Concrete, mixing of, 97, 747; 99, 976. 
Concrete, placing of, 1900, 979. 
Platforms, built as a monolith, 98, 776. 
Sand, bearing power of, 97, 746. 
Ventilating, method of, 1900, 978. 
Waterproonng, method of, 1900, 978. 

Engineers. 

Chief of Enoinebbs. Reports, 72, 24; 
78, 24; 74, 28; 75, 28; 76, 29; 77, 24; 
78, 27; 79, 32; 80, 51; 81, 52; 82, 50; 
88, 46; 84, 52; 8G, 45; 86, 45; 96, 19, 
528; 97, 20, 744; 98, 30, 775; 99, 34, 
975; 1900, 31, 974. 

Board of Engineers. Constituted 
1882 to consider and report upon the con- 
struction of fortifications, and what num- 
ber if any could be dispensed with. Re- 
port, 82, 427. 

Enoikeebs in Charge: 
Coi. C. S. Stewart, 1873-86. 
Maj. C. E. L. B. Davis, 1897-99. 
Capt J. J. Meyler, 1899-1900. 

Assistants: 

Lt. C. L. Potter, 1897. 
Lt H. Deakyne, 1897-98. 
Capt. J. J. Meyler, 1898. 

ForU and batteries. » -~ Opera- 
tions. 

Fori at San Diego, Cal. 

1879. Plans prepared, 72, 24. 

1 § 73. $50, 000 appropriation. Work 
begun; necessary bmldings erected. 73, 
24. 

1§74. Site cleared; 27,626 c. y. earth 
placed in the embankment; concrete 
drains built; foundation of one magazine 
laid and its walls carried up to the spring 
of the main arch, 74, 28. 

Ten-inch battery. 

1897, $115,000 allotted. Work be- 
gun under contract for 2 emplacements; 
wharf built. Concrete work begun; ex- 

a Ust ot works as arranged under this head— 
Fort at San Diego, Cal. 
Ten-inch battery. 
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cavation work nearly completed ; concrete 
work in progress. Methods of work. 07, 
746. 

1§98. $48,000 allotted for a third 
emplacement under contract. All work 
completed; guns and carriages mounted; 
description of work. 98, 775. 

1§99. $60,000 allotted for a fourth 
emplacement by hired labor. Work be- 
gun. 16,000 c. y. excavated for founda- 
tions; concrete finished, waterproofing 
completed, and emplacement completed, 
except some minor w^ork. 00, 975. 

lOOO. $1,100 allotted; concrete work 
completed; gun and carria^ mounted; 
waterproofing mafi;azines in progress; 
work nearly completed, 1900, 974, 977. 

Fifteen-pounder R. F. battery. 

1§99. $8,865 allotted. Work begun 
on 2 emplacements. Excavation com- 
pleted, and concrete work begun and 
nearly completed. 99, 978. 

1900. Battery completed except 2 
gun platforms awaiting tne arrival ot the 
well linings for the gun mounts, 1900, 
975, 978. 

Five-inch R. F. battery. 

1900. $18,270 allotted. Work begun 
for 2 emplacements; excavation and iMick 
filling done by contract. Concrete work 
completed; drainage system completed. 
Battery completed except platform await- 
ing mounts. 1900, 976, 978. 

Preservation and repair. 

1 89§. $720 allotted for care and gen- 
eral repairs, 98, 778. 

1899. $360 allotted; general repair 
of buildings, fences, and grounds, etc., 
09 979. 

J900. $1,440 allotted. Electrical in- 
struments cared for; care of property. 
1900, 977. 

Range and position flnden. 

1900. $2,500allotted for battery com- 
mander's station. Work begun; concrete 
work and station completed, except minor 
work. 1000, 976, 980. 

Slte«. 

$2,500 allotted for purchase of site for 
mortar battery, $2,031.50 paid for 40.63 
acres, 97, 748. 

Submarine mlneft. 

1897. $8,030 allotted; mining case- 
mate being built under contract, 97, 20, 
747. 

1 898. Casemate completed, 98, 776. 
$1,700 allotted for a cable tank; work be. 
gun in May and completed in June, 98, 

list of works as arrangred under this head— Ct'd. 
Fifteen-pounder R. 
Flve-incli B. F. battery. 



battery. 
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777. $7,800 allotted for mining defense; 
mines planted and channel goarded by 2 
Napoleon guns, 08, 777. 

1899. $2,200 allotted for additions 
and changes, miningcasemate; wor* com- 
pleted, 00. 777. $4,840 allotted for a toiv 
pedo storenouse. Work begun m August 



and completed in April, and torpedo ma- 
terials stored. 00, 978. All mines re- 
moved from harbor, 90, 979. 

1900. Torpedo casemate oompleted 
•and storage battery installed, 1000, 974. 
Wharf and tramway built near torpedo 
storehouse, 1900, 975, 980. 



8ANDT HOOK. (See New York Harbor.) 
SAM FRANCISCO, CAL. 



Enytneering features. 

Air space, description of, 90, 982. 

Asphalt, composition of, 06, 534, 535; 
00, 982; 1000, 982, 1013. 

Aprons, concrete, description of, 06, 
534, 535. 

Bolt, anchor, setting, 06, 536. 

Concrete, cost per c. y., 03, 621; 04, 
465; 06, 528, 530; 07, 754; 08, 788, 793; 
1000, 987, 994. 

Ck)ncrete, ingredients of, 03, 620; 00, 
987; 1000, 982, 988. 

Concrete, mixing, 08, 620; 00, 987; 
1000, 982, 990, 1009. 

Concrete, placing, 1000, 1003. 

Concrete, settlement of, 00, 985. 

Cracks in retaining walls, 00, 982, 985; 
1000, 990, 1012, 1013. 

Damp courses, 00, 957, 969; 1000, 
982. 

Materials, cost of, 08, 620; 04, 465; 06, 
529, 537; 07, 987; 1000, 987, 994. 

Mixer, gravity, description of, 1000, 
1009. 

Mortars, firing, 07, 753. 

Parapet and traverse, method of build- 
ing, 1000, 989. 

Flant, electric light and power, descrip- 
tion of, 1000, 991, 1007. 

Plant, description of, 03, 620; 1000, 
989, 993. 

Surfaces, concrete, finishing, 06, 536. 

TUe, placing, 1000, 982. 

Water-supply system, 1000, 993. 

Whitewash for walls and ceilings of 
rooms and passages, composition of, 00, 
987. 

Engineers. 

Chibf of Enginesrs. Reports, 66, 
17; 67, 14; 68, 19; 60, 19; 70, 26; 71, 
24; 72, 22; 78, 23; 74, 27; 75, 26; 76, 
28; 77, 23; 78, 26; 70, 31; 80, 52; 81, 
52; 82, 51; 83, 47; 84, 52; 86, 45; 86, 

oLlFt of works as arranged under this head- 
Fort Winfield Scott. 
Fort at Fort Point 
Battery at Point Jofl6. 
Fort on Alcatraz Island. 
Fort at Lime PoinL 
Point Lobos. 

Batteries on Angel Island. 
Fort Mason. 

Ronth side of bay.— Emplacements Nos. 0, 10, 11, 12, 18, for 10-inch rifles on diaappeaiing carriages. 
South side of bay.— Emplacements Nos. 14, 16, 16, 18, 19, for 12-inch rifles on barbette 
South side of bay.— Mortar battery No. 2. 

(Continued on page 1475.) 



45; 01, 8; 02, 8; 08, 9; 04, 10; 05, 11, 
515; 06, 19, 528, 530; 07, 20, 744, 748; 
08, 30, 779; 00, 35, 980; 1000, 32, 980. 

Board of Enqinbebs: 

Constituted, 1882, to consider and re- 
port upon the construction of fortifica- 
tions, and what number, if any, could be 
dispensed with. Rei)ort, 80, 427. 

Estimates, 1881, 87, 11. 

Estimates, 1889, 80, 6. 

Engineers in Charge: 

Col. R. E. de Russey, 1866. 

Maj. G. H. Elliot, 1866-70. 

Lt Col. G. H. Mendell, 1867-86. 

Col. C. S. Stewart, 1870-86. 

CoL G. H. Mendell, 1891-96. Reports, 
08, 619, 04, 465. 

Lt Col. W. H. H. Benyaurd, 1893-96. 
Report, 08, 623. 

Lt C. L. Potter, 1896. 

Maj. C. E. L. B. Davis, 1896^1900. 

Capt J. E. Kuhn, 1896. 

Maj. W. H. Heuer, 1898-1900. 

Col. S. M. Mansfield, 1899. 

Assistants: 

Lt H. C. Newcomer, 1891-92. 

Lt C. L. Potter, 1891-97. 

Lt. C. A. F. Flagler, 1893-95. 

Capt J. E. Kuhn, 1895-98. 

Capt H. Deakyne, 1896-1900. 

Lt H. C. Wolf, 1898-99. Reports, 
08, 787, 794. 

Lt L. M. L. Walker, 1898. 

Capt F. R. Shunk, 1898-99. 

Lt W. Kelly, 1899-1900. 

Forts find batteries, a— Opera- 
tions. 

FoH Winfidd Scott. 

1853. Work begun, 88, 47. 
1 § 70. Exterior earthen batteries be- 
gun, 88, 47. 
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1§9S'86« Greneral repairs for pres- 
ervation, 83, 47; 84, 53; 8G, 45; 86, 45. 

Fort at Ibrt PoinL 

l§ft3. Work began, 68, 52. 

1866. Ironwork cleaned and painted; 
drainage repaired; some work on sea 
wall, 66, 17. 

1§67* Work on painting ironwork, 
drainage, sea wall, excavation for west- 
em casemated battery; excavation for 
sea wall begun; heavy ootferdam built 
for a distance of 350 f. along the shore; 
buildings removed from site of new bat- 
tery; wnarl extended and repaired, 67, 
14. 

1868. Railroad completed, coping 
of old wall extended 126 f., cofferdam 
for protection of site of new sea wall com- 
pleted, 68, 19. 

1869. Repair of quarters; minor 
work on sea walls, etc., 69, 19. 

1870. Importance of fort. General 
repair of quarters. Modification plans 
prepared, 70, 26. 

1871. $50,000 appropriated. Work 
begun on batteries to the south of fort, 
29,586 c. y. embankment placed, 7.180 s. 
y. slope sodded. Work on breast-height 
wall and traverse magazines; 1,928 c. y. 
masonry placed. Repair of wharf, build- 
ings, etc. 71, 24. 

187d. $85,000 appropriated. Work 
on breast-height wall; 8 front-pintie 
stone platforms placed, and the masonry 
of 12 others completed; 2 traverse maga- 
zines built, 10 otners finished; 1,324 1. f. 
of earthwork of barbette batteries com- 
pleted j magazine doors made and hung; 
and mmor work. 72, 22. 

1873. $65,0C0 appropriated; 830 1, f. 
of parapet of barbette and mortar bat- 
teries nearly completed; 6 magazines 
built and work on 3 others and on em- 
bankments; 11 pintles and sets of traverse 
rails placed for heavy guns; 8 platforms 



for heavy mortars placed; and minor 
work, 78, 23. 

18 74. $30,000 appropriated. 4 serv- 
ice magazines built; work on concrete 
foundation for 8 platforms for heavy 
suns; pinties and rails placed on 2 plat- 
forms for 15-inch guns, and 4 platforms 
for heavy mortars built. Work on em- 
bankment; asphalt floors placed in 11 
traverse magazmes; wharf reouilt; mii^or 
work. 74 27. 

1875. $25,000 appropriated. Work 
on 1 service magazme; breast-height 
walls for 8 heavy guns completed; 8 pm- 
tle blocks placed, as welt as concrete 
foundations for 12 platforms for heavy 
guns; 9,443 c. y. earth embanked in para- 
pets and traverses, and 6,743 s. y. sod- 
ding placed on slopes; minor work. 76, 
26. 

1 8 76. Breast-height wall for 6 heavy 
ffuns completed and concrete foundations 
for 2 heavv gun platforms placed. 8,365 
c. y. earth embanked in parapets and 
traverses and 3,777 s. y. sodding placed 
on slopes; doors completed and hung in 
7 traverse magazines; minor work. 76, 
28. 

1877-79. Care and preservation, 
77. 23; 78, 26; 79, 31. 

1880. History and importance of 
fort, 80, 52. 

1881. Repair of quarters, slopes, etc. , 
81, 52. 

188d. Condition of works, 82, 51. 

Battery ai Point JosS. 

1866-70. Modification plan sub- 
mitted, 66, 18; 70, 27. 

1870. Three 5-inch Rodman guns 
brought to the rear of battery, 70, 23. 

1880. History of battery. Timber 
magazine in earthen battery rebuilt and 
3 timber platforms replaced for purposes 
of drill and practice nring. 80, 53. 



(Ck>ntlnued from pa«e 1474.) 

List of works as arranged under this head- 
North side of bay.— Emplacements for three 12-lnch rifles on nondisappearing carriages. 
South side of bay.— Pneumatic dynamite-gun battery. 

South side of bay.— Emplacement No. 8, for 12-inch nondisappearing carriage. 
South side of bay.— Mortar battery No. 2. 
Platforms for four 8-inch rifles. 

Island in harbor. — Emplacement for one 8-inch B. L. rifle on nondisappearing carriages. 
North side of bay.— Two emplacements for 8-inch B. L. rifles, nondisappearing carriiiNkcS' 
South side of bay.— Two emplacements for 5-inch guns on balanced pillar mounUt. 
Ten platforms for 8-inch converted rifles and one service magazine. 
South side of bay.— Three emplacements for 8-inch rifles on diflappearing carriages. 
South side of bay.— Emplacement for 8-inch gun on disappearing carriage. 
North side of bay.— Emplacements for two 12-inch guns on disappearing carriages. 
North side of bay.— Emplacements for two 5-inch R. F. guns on balanced pillar mounts. 
Island in harbor.— Emplacement for one 8-inch gun on disappearing carriage. 
South side of bey.— One emplacement for a 5-incn R. F. gun on balanced pillar mount. 
South aide of bey. — ^Emplacements for two 6-inch guns on disappearing carriages. 
South side of bay.— Emplacements Nos. 6, 7, for 12-inch rifles on disappearing carriages. 
South side of bay.— Emplacements for two 5-inch R. F. wire-wound guns. 
South Bide of bay.— Emplacements for two 15-pounder R. F. guns. 
South side of bay.— Emplacements for two 12-inch guns on disappearing carriages. 
South side of bay.— Emplacements for sixteen 12-inch mortars. 
Island in harbor.— Emplacements for two 12-inch R. F. wire-wound guns. 
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thri on Alcatraa Island, 

1 §66« Work on new bomb-proof bar- 
rack; new ramp built from firuanihouBe to 
summit oftheiflland; new wharf built; old 
platforms removed; minor work, 66, 18. 

1967* Work on new barrack; rock 
excavation made for extension of Battery 
Bosecranz. Resurvey of island in prog- 
ress. 67, 15. 

1§6§. Wharf extended; a number of 
permanent center pintle platforms adopt- 
ed for 8-inch and 10-incn guns; work on 
new barrack, 68, 20. 

1§69. 4,000 c. y. rock excavated and 
thrown over the scarp walls; repair of 
buildines, etc., 69, 19. 

1 § 70. Importance of fort. Modifica- 
tion plans prepared. 18,000 c. y. rock 
excavated for foundations, and work be- 
gun converting gun rooms into a maga- 
zine traverse. fO, 27. 

1§71. $75,000 appropriated. Gun 
platforms in batteries 1 and 4 removed; 3 
service magazines in battery 2 completed; 
1 service magazine built in battery 3, and 
breast-heiffht wall for 2 guns b^^:un; exca- 
vation for foundation of oattery 5. 70, 25. 

1§73. $42,500 appropriated. Bat- 
tery 4 — breast-height wall ior2 guns built, 
parapets made and sodded, magazine 
completed; 3 magazines in battery 2 cov- 
ered and sodded; work on large maga- 
zine. Battery 5—2 granite platforms for 
15-inch guns, with circular breast- height 
walls, built and sodded; service magazine 
nearly completed; minor work. 72, 26. 

1§73. $50,000 appropriated. North 
caponiere completed, covered and sodded ; 
6 magazines and 3 shell rooms built ; work 
on retaining walls and parapets for guns; 
excavations for batteries 5 and 6 com- 
pleted. Filling in mortar battery begun ; 
minor work. 78, 24. 

1§74. $20,000 appropriated. South 
caponiere partly remodeled, 2 magazines 
with bomb-proofs built, breast-height 
walls for 2 guns built, and 2 stone plat- 
forms laid; parapets for 4 guns made; 
6j300 s. y. sodding laid on parapets, maga- 
zmes and slopes; wood revetment in rear 
of wharf replaced with a substantial stone 
wall laid in mortar; work on retaining 
wall. 74, 28. 

1§75. $25,000 appropriated. 469 c. 
y. masonrv placed in magazine; 2,250 s. y. 
sod placed on slopes; 36,930 c. y. excava- 
tion made; minor work. 75, 27. 

1 § 76. 2 magazines and 2 bomb-proofs 
built; 3 adjacent wings of the breast- 
height wall built; 2 drams extended, and 
wharf repaired, 76, 28. 

1§77* 5,368 c. y. excavated for pa- 
rade ground by the prisoners. Magazine 
P covered with earth, its floor asplSdted, 



and gutters in passageway concreted. 
77,23. 

1 § 7§. Care and preservation, 78, 27. 

1§79. Wharf painted; general re- 
pairs of buildings, 79, 31. 

1§§0. History and importance of 
fort, 80, 63. 

188!i-§3. General repairs, 82, 53; 
88, 49. 

1§§5« 2 stone platforms completed, 
85, 47. 

Fort at Lime Point. 

1866. Title approved and land 
bought, 66, 18. 

1867* Work begun; excavation for 
foundation in progress, 67, 15. 

1868* Necessary buildings erected; 
water supply for fire purposes installed; 
fence and wharf built; steamboat built 
for service on the work; 60,000 c. y. rock 
excavated and a tunnel 60 f. long exca- 
vated for a large blast, 68, 20. 

1869. 90,000 tons of rock removed 
by 2 blasts; work of excavating for foun- 
dations completed; fence completed, 69, 
19. 

1870. Importance of fort Project 
70, 27. 

1871. $100,000 appropriated. Wagon 
road built; 4 magazines in Gravelly B^ch 
Battery completed; excavation for bat- 
teries on the cliffs; minor work. 71, 24. 

18721. $75,000 appropriated. Grav- 
elly Beach Battery — 2 magazines com- 
pleted, 6 covered with earth and sodded, 
a breast-high timber revetment placed, 
and concrete foundations for guns pat in. 
Lime Point Ridge — breast-high walls 
for 4 front and 5 center-pintle guns built 
of masonry; 4 magazines built, covered 
with earth and sodded; 4 stone platforms 
for front-pintle 15-inch carriages com- 
pleted; parapets for 9 guns and 6 mortars 
finished, and 3 mortar platforms made 
and placed. Point Cavallo Battery — 
work on roadway and excavation. 72, 22. 

1873. $160,000 appropriated. Grav- 
elly Beach Battery — 12 wooden platforms 
placed and battery nearly completed; 3 
13-inch mortar platforms placed in the 
Ridge Batterv. jPoint Cavallo Battery — 
5 magazines Duilt and work on 6 others; 
parapets and terreplein. 73, 23. 

1874. $30,000 appropriated. Point 
Cavallo, work nearly completed. Grav- 
elly Beach parapets and traverses re- 
paired; new road, 4,200 1. f., completed 
near Point Diablo. 74, 27. 

1875. $20,000 appropriated. 5,950 
1. f. of road built to site of batteries near 
Point Diablo; gun battery in advance at 
Point Cavallo completed, except gun plat- 
forms; 8 breast-high walls laid m Point 
Cavallo Battery; minor work. 75, 27. 
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1§76« Hoods placed on traverses at 
Point Oayallo Battery; 4,000 c. y. earth 
and 2,535 s. y. sodding placed. Repairs 
at the Ridge and Gravelly Beach batter- 
ies. 76,28. 

18 TT. Property in charge of fort 
kee^rs, 77, 23. 

1 980« History and importance of the 
fort, 80, 52. 

1899. Condition of works, 82, 52. 

Point Lobos, 

1966. Topographical survey made, 
66, 18. 

Batteries on Angel Island, 

1870* Modification plans prepared, 
70,28. 

1 9 SO* History and importance of bat- 
teries, 80, 53. 

Fori Mason, 

1893. Two temporar}^ earthen bat- 
teries bnilt during the civil war, 88, 49. 

South side of bay, — Emplacements Nos. P, 
10, 11 f l£f and ISy for 10-inch rifles on 
disappearing carriages, 

1901. Work begun on excavation, 
91,8. 

180d. Excavation completed, and 
concrete work in progreas, 92, 8. 

1993. Ck)ncrete work completed; 
awaiting details of carriages to be used. 
Work described. 93, 619. 

1994. Top surfaces of magazines 
plastered ana painted with waterproof 
paint. Roadway being built. 94, 10. 

1995. Details of carriages received 
and concrete work in progress on plat- 
forms, 96, 516. 

1996. Parapets and magazines com- 
pleted and 3 mches asphalt covering 
placed; 3 platforms completed, 1,319 c. y. 
concrete placed, ammunition service in- 
stalledj 2 guns and carriages received; 
mountmg was begun but stopped to alter 
carriages. Itemized cost of work. 96, 
535. 

1997* 2 guns mounted in emplace- 
ments Nos. 11 and 12. Work in progress; 
mounting gun in emplacement No. 13. 
$57,000 sJlotted for emplacements Nos. 9 
and 10. Work beeun in June, excava- 
tion completed and some concrete work 
done; it^nized cost of work. 99, 749, 
755. 

1899. Concrete work of emplace- 
ments Nos. 9 and 10 completed; machin- 
ery installed and guns and carriages 
monnted; guard and relocator room built; 
itemized cost of work, 98, 779, 788. 

1900. Steps at emplacements Nos. 
11 and 12 repaired, 1900, 988. 



South side of bay, — Emplacements Nos, 14, 
16f 16, 18, and 19, for IS^nch rifles on 
barbette carriages. 

1 999. Work begun on emplacements 
Nos. 14, 15, and 16; excavation completed 
and concrete work in progress, 92, 8. 

1993. Concrete work completed; 
awaiting details of carriages to be used. 
Work described. 98, 619. 

1 894 • Top surfaces of magazines plas- 
tered, and painted with a waterproof 
paint. Roadway being built. 94, 10. 

1§95« Details of carriages received. 
One emplacement completed, railroad 
iron ana cable placed in concrete, gun 
mounted, and work in progress on anoth- 
er. 95, 11, 515. 

1996. Parapets, aprons, and maga- 
zines of 3 emplacements completed and 
covered with a 3-inch layer of asphalt 
Gun fired 17 times to test asphalt cover- 
ing. 2 other platforms bmlt, railroad 
iron and cable placed in concrete, and 1 
gun mounted. Ammunition service in- 
stalled, and all engineering work of the 
12-inch emplacement completed except 
setting base ring in 1 emplaoement; car- 
riage not yet received, itemized cost of 
work. 96, 564. 

1 99 7. Work begun on emplacements 
Nos. 18 and 19 in Nov., 1896; concrete 
work completed; 4,576 c. y. placed; all 
machinery installed; 1 gun mounted in 
emplacement No. 18. Itemized cost of 
work. 97, 749, 754. 

1 99 8 • Guard and relocator room em- 
placement No. 14 completed; itemized 
coHt. Minor work completed. Gun 
mounted in emplacement Na 19, and the 
completed battery turned over to the 
troops. Itemized cost of work for em- 
placements 18 and 19. 98, 791, 

1900. Latrine built; description and 
itemized cost, 1900, 988. 

South side of bay. — Mortar battery No. IS. 

1993. Work begun Apr.5, 1893; 10,781 
c. y. excavated for foundation, completing 
same; 528 c. y. concrete placed; drainage 
in progress; conduit for electric-firing 
wires Laid in floor, 98, 622. 

1§94. 32,324 c. y. earth excavated, 
7,097 c. y. concrete and 44,124 c. y. fill- 
ing placed. 2 platforms laid in granite; 
electric-light system installed; minor 
work. 94, 11, 465. 

1995. All concrete work completed, 
slopes sodded and seeded, 16 mortars 
mounted, firing cable installed, picket 
fence built around the battery; battery 
completed except ammunition conveyers, 
96, 14, 516. 

1997* Ammunition conveyers, etc., 
being installed, a new firing room built. 
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and a new firing circuit installed, 07, 
748, 763. 

1§99. Relocator room built; speak- 
ing tubes installed; cost of work, 08, 788. 

North side of bay, — BmplacemerUs for three 
l£-inch rifles <m fumdisappearing car- 
riages. 

1§«4. $72,000 allott«Hi, 1892. Work 
begun in February for 2 emplacements; 
concrete work completed as far as con- 
templated and 4 inches of asphaitum 
placed on top of the emplacements; mi^- 
azine doors made and hung; minor work. 
04, 11. 

1895. |36,761.29allotted. 4,870c. y. 
loose rock excavated for another em- 

Slacement; concrete work in progress. 
5, 12. 

1§96. $8,400 allotted for 3 gun plat- 
forms; 1 completed and work on the 
other 2 in progress. Itemized cost of 
work. 06, 628. 

1 §9 7« Ammunition service installed ; 
2 guns and carriages mounted; work on 
the other gun and carriage. Mounting 
of guns and carriages done by the Artil- 
lery. 07, 744. 

1898. Battery completed; 3 guns 
and carriages mounted; battery and cov- 
ered way leading back to the main road 
surrounded with barbed-wire entangle- 
ments, and a stockade built across the 
end of the covered way, 08, 780. 

1900* Slight alteration of trucks 
of ammunition service. Waterproofing 
magazines in progress, previous work un- 
successful. 1000, 1011. 

South side of hay. — pneumatic dynamite gun 

battery, 

1896* Three 16-inch guns mounted; 
compressor plant in place. No form of 
protection undertaken. 06, 633. 

1899. $160,000 appropriated. High 
earthen traverse built nearly around 
power house, kept in place by a high con- 
crete retaining wall; wall badly cracked; 
120,000 c. y. back filling placed; work in 
progress. 00, 981. 

1900* Magazines and traverses 
completed, built of 90.000 c. y. of sand; 
7 l}-inch iron rods, each 120 f. long, were 
driven through the sand to the rear walls 
of the gun pits, thus tyin^ the retaining 
wall to the rear walls of the gun pits. 
Completed battery turned over to the 
Artillery. Description of placing sand 
and of making slopes. 1000, 909. 

South side of bay. — Emplacement No, 8, for 
IS'inch nondisappearing carriages. 

1897. Work begun in Oct., 1896; 
concrete work completed, 4,267 c. y. 
placed. Machinery mstalled and em- 



[ placements nearly completed. Itemized 
cost of work. 07, 749, 764. 

1 898* Machinery installed and minor 
work done; cost; carriage not yet re- 
ceived, 98, 780, 789. 

1899* Gun and carnage mounted 
and emplacement turned over to the Ar- 
tillery, June 16, 1899, 00, 981. 

South side of bay. — Mortar battery No. S, 

1897. $108,000 aUotted. Work begun 
in June; site cleared. 07, 760, 766. 

1898. 43,600 c. y. excavated; 46,860 
c. y. back fill, and 9,920 c. y. concrete 
placed; carriages mounted. Battery 
completed, except installing electric 
plant and mounting mortars; itemized 
cost of work. 08, 779, 793. 

1899. Mounting mortars completed, 
00, 981. 

l900« Electric-light plant to be in- 
stalled, 1000, 981. 

Platforms for four 8-inch rifles. 

1897. $1,400 allotted. 4 platforms 
for converted rifles nearly finished. 97, 
760. 

1898* 4 platforms for 8-inch con- 
verted rifies completed and armed, 08, 
786. 

Island in harbor. — Emplacement for one 
8-inch B, L. rifU on nondisappearing 
carriage. 

1898. $31,000 allotted. Work be- 
gun April 1; necessary buildings erected; 
excavation completed; 2,300 c. y. con- 
crete placed; on Juno 20 the entire work 
was completed awaiting arrival of car- 
riage. Itemized cost of work. 98, 781, 
794. 

1899. $2,000 allotted. Electric-light 
plant installed; no base ring received. 
00 989. 

ioOO. $600 allotted. Carriage re- 
ceived; minor repairs of concrete <S look- 
out, latrine, and wooden steps; gun 
mounted; emplacement transferred to 
the Artillery on May 1, 1900. 1000, 
1006. 

North side of bay. — Two emplacemenJts for 
8-inch B. L. rifles^ nondisappairing car- 
riages. 

1898. $66,000 allotted. Work begun 
Apr. 9, and the work nearly completed; 
awaiting arrival of carriages. 08, 781. 

1899. $3,000 allotted. Total of 
17,886 c y. excavation and 2,700 c. y. 
concrete placed; electric-light plant and 
ammunition service installed; walls and 
ceiling whitewashed; reservoir, capacity 
of 10,000 gallons, built; minor work;; no 
carriages received. Itemized cost of work. 
00, 986. 
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1900. $1,505 allotted. Guns and 
carriages received, and moved from 
wharf to site of battery under contract; 
base rings set and battery turned over to 
the ArtiUery May 5, 1900. IGOO, 1011. 

South side of bay, — Jkco emplacemerUs for 
5-mdi B, F, ffuns on oalanced-pUlar 
mounts. 

1898* Work besun Mar. 16; excava- 
tion completed and concrete work in 
progress; work delayed; cylinders to 
pivot the guns not on hand; concrete 
work on relocator and entrance to old 
magazine completed; itemiased cost of 
work, 98, 781, 791. 

Ten ptatformsfor 8-inch converted rifles and 
one service magazine. 

1998. $3,700 allotted. 3 built on 
north side of bay and 3 on an island in 
the bay. Old timber magazine on the 
island repaired. 98, 786. 

1 899. 2 j^s and carriages.mounted, 
in good condition; 2mount^ on practice 

Elatforms; 6 guns and carriages received 
ut not mounted, 99, 990. 
1900* 3 emplacements on an island 
in the bay. All armament removed to 
make way for permanent rapid-fire gun 
emplacement. 1900, 1008. 

South Side of bay, — Three emplacements for 
8-inch rifles on disappearing carriages. 

1899. $67,000 allotted. Work begun 
and completed, except the magazine 
doors, electric lights, and minor work.. 
Air space formed m one emplacement by* 
placing hollow partition tile around the 
magazine. Damp-proof course laid over 
the magazine. 99, 982. 

1900. $8,000 allotted. Magazine 
doors placed, troUevs installed, electric- 
light plant installea, guns mounted, and 
battery turned over to the Artillery. All 
concrete surfaces exposed to view from 
the harbor were pamted with parafiSn 
pamt to conceal them. 1 900, 987. 

South side of bay — Emplaoement for 8-4nch 
gun on disappearing carriage. 

1899. $28,700 allotted. Work be- 
gun in February and completed, except 
electric plant, ammunition hoist, and 
minor work. 99, 983. 

1900. $4,000 allotted. Fence built 
around battery, trolleys installed, elec- 
tric-li{;ht plant installed by contract, 
speaking-tube connections made with em- 
placements for 8-inch converted rifles 
and the relocator room. Ammunition 
hoists and base ring still to be set in 
plKce. Description of excavation work, 
concrete mixing, tile placing, and cement 



finishing, with itemized cost of all work. 
1900, 981. 

North side of bay. — Emplacements for Uvo 
IB-mch guns on disappearing carriages. 

1899. $67,000 allotted. Work be- 
gun. Owing to the peculiarly sheltered 
position of this battery, provision had 
only to be made against direct penetra- 
tion, and all concrete surfaces were so 
shaped as to deflect any impinging; shot. 
Work delaved awaiting settlement of con- 
crete. Old fiat traverse irons distributed 
through the concrete to resist the effect 
of unequal settlement. 99, 985. 

1900. $8,000 allotted and $3,913 
transferred from other works. All cracks 
in concrete repaired, and asphalt laid 
on upper surfaces of the concrete cover- 
ing of the rooms; electric plant installed 
and tested. Carriages moved from land- 
ing to site of battery under contract; 
base rings set in June. Summary and 
itemized cost of battery. 1900, 1013. 

North side of bay — Emplacements for Uvo 
6'inch R. F. guns on balanced pillar 
mounts, 

1899. $25,000 allotted. Workbe^n 
on excavation, making roadway, stonnff 
the necessary gravel and sand obtained 
from the beach. 99, 986. 

1900* Excavation completed, foun- 
dations and drains laid, road to site of 
battery built, and materials for concrete 
work stored. Work suspended awaiting 
arrival of ironwork of the balanced pillar 
mounts. 1900, 1012. 

Island in harbor — Emplacement for one 
8-inch gun on disappearing carriage. 

1899. $36,000 allotted. 09, 988. 

1900. $2,100allotted, and $3,492.70 
transferred from other al lotments. Work 
begun in July, 1899. As the site of the 
battery was occupied by a reservoir of 
150,000 gallons capacity, a new reservoir 
had to be built; tank completed. All 
stone was received from a quarry on Angel 
Island and crushed for use. Concrete 
work completed, about 2,000 c. y. placed, 
electric-light svstem and ammunition 
service installed and battery completed, 
except placing the base rin^'not received. 
Description of work, with itemized cost. 
1900, 1006. 

South side of bay — One emplacement for a 
6-inch B. F. gun on balanced pillar 
mount. 

1899. $6, 000 allotted. Materials pur- 
chased. 99, 981. 

1900* Work begun, excavation com- 
pleted, road prepared, and the loam 
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placed on slopes for a top dressing. Work 
suspended awaitine the arrival of iron- 
work of the balanced pillar mount. 1 900, 
988. 

South side of bay — Emplacements for two 
6-inch ffuna on disappearing carriages 
(pari of the heavy rapid-fire armament). 

1899. |56,000allotted. Workb^un 
on excavation. 99, 981. 

1900* $3,050 transferred from other 
works. Excavation completed; new wa- 
ter-supply system installed; concrete work 
begun m October; battery entirely com- 
pleted by June; no guns on hand; de- 
scription of mixing concrete. 1 900, 990. 

Souih side of bay — Emplacements Nos. 6 
and 7, for l£-inch rifles on disappearing 
carriages. 

1§99. $75,500 allotted. Work begun 
in Sept., 1898, and practically completed 
in the si)rinff of 1 899. Guns and carriages 
not received. 99,981. 

1900* Floor of dynamo room laid, 
aprons built, base rings set; battery en- 
tirely completed in November and turned 
over to the Artillery, who mounted the 
guns, 1900, 988. 

South side of bay — EmpUicements for two 
5-inch R. P. wire-wound guns. 

1900. $17,473 allotted, and $3,600 
transferred from other allotments. Work 
begun in January; platform built separate 
from magazines. Battery completed, ex- 
cept setting base rings not received; 
whitewashing the rooms. 1900, 987. 

South side of bay — Emplacements for two 
15-pounder R, F. guns. 

1900. Site selected and plans and 
estimates prepared for 2 emplacements 
on balanced-pillar mounts, 1900, 988. 

SoiUh side of bay — Emplacements for two 
IS-inch guns on disappearing carriages. 

1900. $114,000 allotted. Work be- 
gun in Sept., 1899. Necessary buildings 
erected, excavation and roadway com- 
pleted, water-supply system installed, 
about 35 acres of the barren sand dunes 
planted with bunch grass (Arundinario), 
4,000 young eucalyptus trees bought and 
planted. Concrete work begun m Feb- 
ruary and completed in March; electric- 
light plant installed, ammunition hoists 
and trolleys erected and all work com- 
pleted, except setting base rings, base 
rings to arrive. Description of excava- 
tion work, erection of plant, mixing con- 
crete, water-supply system, placing sod 
and planting trees on the sand dunes, 
placing tiling, with complete itemized 
cost of all work. 1900, 992. 



South side of bay — Emplacements for sixteen 
12-inch mortars. 

1900. $175,000 allotted. Work be- 
. gun Nov. 27, 1899. Excavation com- 
pleted, 68,300 c. y. removed, concrete 
work begun and 8 platforms finished. 
Sewers and drains laid. Description of 
excavation work and of placing concrete. 
1900, 1002. 

Island in harbor. — Emplacements for two 
6-inch R. F. wire-woumd guns. 

1900. $20,093 allotted. Batterer site 
occupied bj^ 3 emplacements for 8-inch 
converted rifles; rifles and carriages on 
hand but not mounted, also 10 old can- 
non. These were removed by the artil- 

I lery. Work begun Jan. 27 on excavation. 

I 5,310 c. y. removed; 1,296 c. y. concrete 
placed. No large stone was placed in 
roofs of magazines. Concrete retaining 
wall built to the left and slightly in front 
of gun No. 2, to prevent further disinte- 
gration of the original bank. All ma- 
chinery installed and work completed 
except whitewashing the interior walls. 
Emplacements ready for guns. Descrip- 
tion of work with itemized cost. 1900, 
1008. 

Miscellaneous. 

Electricplant. 

1 §99. $13,300 allotted, and $2,718. 74 
transferred from other works. Plans 
prepared. 99, 982. 

1900. Emplacements Nos. 6 to 19, 
inclusive, to be divided into 3 groups, 
with a dynamo room and switch board 
complete for each group. All work com- 
pleted under contract for $8,814. De- 
scription of dynamos. 1900, 991. • 

I Preservation and repair* 

I 1§97* Slopes of mortsu* battery No. 

j 1 repaired, 4 platforms for 8-inch con- 

I verted rifles nearly finished; minor work, 

i 97, 750. 

1§98. 4 platforms for 8 converted 

' rifies completed and armed; $3,700 allot- 
ted; work begun on 10 others; 3 built on 
north side of bay and 3 on an island in 
the ba^. On the island the old timber 
magazme was repaired. 98, 786. 

1899. $5,375 allotted. General care 
and preservation. 99, 989. 

1900. $6,480 allotted. General care 
and preservation. 1900, 1005, 1010, 
1016. 

Range and position finders. 

1§9§. Shelter of Lewis range finder — 
gossamer cloth provided, 98, 788. 

1§99. $18,000 allotted for building 
13 range-finder shelters of t^pe A and 11 
of type B. On south side of bay — 1 shel- 
ter completed and work on 4 others; work 
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suspended owing to changes of sites. 
Piers of emeigency range finder, type B, 
near enwlaoements 10 and 16, completed. 
At another point 1 pier built ana work 
completed for another finder. On north 
side of bay— excavation made for 2 piers 
and concrete work completed, awaiting 
the roo£B. Work suspended owing to 
change of sites. 99, 989. 

19€M>< North and south sides of bay — 
2 partly completed range-finder shelters 
that could be utilized for the new system 
were completed; 2 more stations com- 
pleted; itemized cost of work, 1900, 
1016, 1016. 

Sea iralls and emlMinknienU. 

IMPairU, 

Excavation for sea wall completed, con- 
struction in progress; bulkhead for pro- 
tection of roadway built; minor work, 
68, 20. Sea wall 600 f. long completed; 
work begun on an apron of masses of 
rock in front of the channel sides of the 
fort, 69, 20. Apron 709 f. long in front 
of the sea wall on the channel fronts 
completed, 3,600 1. of stone used, 70, 27. 

Sites. 

Point Lolos. 

Proceedings in progress for 64.06 acren, 
92, 10. 

Swih Me of bay. 
$40,000 allotted. Proceedings in prog- 
1900, 1003. 



Sabmaiine mines. 

1S91. 2 mining casemates completed, 
work begun on excavation for another 
one, 91, 8. 

1893. Mining casemate completed, 
and storage shed erected, 92, 8. 

1993. $7,690 allotted. Work begun, 
excavation and concrete work completed, 
and casemate nearly finished. Itemized 
cost of work. 98, 623. 



1994. Mining casemate completed, 
94, 11. 

1997. $8,000 allotted for a torpedo 
casemate, 97. 746. 

1999. Work begun on torpedo case- 
mate in July, 1897, and completed in Nov., 
1897. Overhead traveler installed in the 
cable tank, and 1 in the torpedo shed. 
98, 796. $47,000 allotted for torpedo de- 
fense, material purchased and first mine 
planted, June 11, 1898; 42 mines were 
placed, 98, 796. 

1999. $160,000 allotted for purchas- 
ing electric-lignt materials; no funds 
used. $1,786 allotted for repairs of car 
tracks that were injured by storm; rock 
revetment built alongside to protect it 
from further damage. 99, 991. $3,000 
allotted for casemate No. 2, completed 
under contract. $2,000 allotted for an 
additional brick ensrine house at this case- 
mate; work completed under contract. 
$3,600 allotted for an additional cable 
tank and torpedo station; work com- 
pleted. Laying of mines continued till 
Julv 16, but laying of cables continued, 
and the entire first line of mines across 
the bay was completed on Aug. 13. All 
mines and cables removed from water, 
cleaned and stored: work completed in 
November; itemized cost of work. 99, 
991, 992. 

1900. $600 allotted for pay of keeper 
and expenses of torpedo station; racks 
erected, completing the torpedo shed. 
Additional cable tank at tne torpedo 
station completed. 1900, 1017, 1018. 

Supplies for seacoast defenses. 

1900. $1,000 allotted. No expendi- 
ture. 1900, 1017. 

Surver for land defenses. 

1969-69. Survey in progress, 67, 
16; 68, 20. 



SA V AM Bf AH. (See Georgia and Oumfterland Smind. ) 
SAVANNAH RITER, OA. (See Georgia and Cnmherland Sound.) 

SCAIHIHIEL. (See Maine CoojtL) 

9CHIJYL.ER. (See New York Harbor. ) 

9ElilB£«li. (See Boston Harbor, Mass.) 

SHIP ISliAJtfD. (See MobiU arid Mississippi Sound.) 
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Contracts* 

1 §96. Two emplaoements for lO-inch 
gana, $110,813.56, 87, 698. 

1S97* One emplacement for 10-inch 
rifle. $66,612,80, 98, 700. 

1 99§« Ammunition hoist, $1 ,950; trol- 
ley system, $2,355, 98, 702. Electric- 
light plant, $5,542, 99, 860. 

En^neerlng featurei. 

Borings, description of, 96, 503. 

Briquettes, method of making, 96, 507. 

Cement, tests, 96, 505. 

Concrete, placing with traveling der- 
rick, 99^ 866. 

Materials, itemized cost, 96, 512. 

Planes of weakness, effects of settle- 
ment, 96, 693. 

Plant, construction; arrangement of, 
96, 694; 98, 705. 

Plant, briquette-making, 96. 516. 

Plant, construction, itemized cost, 96, 
512. 

Plant, electric, description, 1900, 915. 

Plant, stone-crushing (tracing) , 96, 516. 

Quarry and plant, description and cost, 
96, 512. 

Settlement of mortar battery, 1900, 
911. 

Waterproofing, unsuccessful, 1900, 
912. 

Well, artesian; strata passed, 96, 504. 

Well-points, description of, 96, 509. 

finglneert. 

Chief of Enoinbees. Reports, 66, 14; 
69. 16; 70, 23; 71, 19; 72, 16; 73, 17; 
74, 20; 76, 21; 76, 22; 77, 18; 78, 21; 
79, 25; 80, 42; 81, 42; 82, 39; 83, 35; 
84,41; 85,34; 86,34; 92,8; 93,9; 94, 
13; 96, 10; 96, 17; 97, 16, 675; 98, 24, 
697; 99, 26, 859; 1900, 24, 911. 

Board of Enginbbbs. Constituted 
1882 to consider and report upon the con- 
dition of fortifications, and wnat number 
if any could be dispensed with. Report, 
82, 422. 

Engineers in Charge: 
Col. Q. A. (iilhnore, 1870-86. 
Capt. J. C. Post, 1883. 
Maj. F. V. Abbott, 1893-1898. 
Lt E. R. Stuart, 1898. 



Maj. £. H. RufEner, 1898-1900. 
Capt J. C. Sanfoid, 1900. 

Assist ANTH* 

Lt. E. h! Schulz, 1896-1900. 

Lt. E. R. Stuart, 1897-98. Report, 97, 
690. 

Lt H. B. Ferguson, 1898. 

Lt C. Keller, 1898-99. 

ForU and lMiUeriet«<i — Opera- 
tlonf* 

Charleston Harbor, S. C. — Fort Sumter. 

1899. Work begun, 80, 42. 

1966. Fort a mass of ruins, 66, 14. 

IS TO. Modification plans approved 
for armament of heavy guns in barbette; 
estimate, $87,000. Work begun remov- 
ing old wooden bomb proora and gal- 
leries; temporary sallyport exi^avated on 
west fron^ and wooden dock built; 
foundations of new scarp wall on south- 
east face prepared; casemate arches of 
second tier, west face, removed, and a 
large amount of filling placed on para- 
pets of several fronts; mmor work. 70, 



1871. $25,000 appropriated. Sand 
parapets raised about 7 i. along entire 
length of north face. 71, 19. 

ISta. $36,000 appropriated. Scarp 
wall of east half of gorge and the entire 
southeast face built; broken arches in 
rear removed and site leveled; surface 
magazine built on southeast face; case- 
mates of northeast face uncovered; those 
of second tier of this face were removed 
and scarp wall cut down; middle case- 
mates uncovered and sites of 2 15-inch 
guns prepared; 2 cisterns of 2,700 and 
3,500 gallons capacity, respectively, 
built 72, 16. 

1573. $40,000 appropriated. Para- 

rtt on eastern face ana for a length of 57 
on the gorge face completed. North- 
east face — figging over casemate arches 
removed and scarp wall cut down to 
proper heieht; 10 casemate arches 
strengthened and 12 retaining walls 
built, and minor work. 73, 18. 

1574. $20,000 appropriated. Re- 
pairs to 11 of the casemates completed 



a List of works as arranged under this head- 
Charleston Harbor, S. C— Fort Sumter. 

Charleston Harbor, S. C— Ca.stle Pinckney, Shute's FoUv Island. 
Charleston Harbor, S. C.— Fort Moultrie, Sullivan Island. * 

Charleston Harbor, S. C— Fort Johnson, James Island. 
Charleston Harbor, S. C— Lift battery for 3 12-inch rifles. 
Charleston Harbor, S. C— Mortar battery. 
Charleston Harbor, S. C— Ten-inch battery. 
Charleston Harbor, S. C— Twelve-inch battery. 
Charleston Harbor, 8. C— 4.7-inch R. F. gruns. 
Charleston Harbor, S. C— ^inch R. F. gun on pedestal mount. 
Port Royal, 8. C— R. F. guns. 
Port Royal, S. C— Siege battery. 
Port Royal, 8. C— Ten-inch battery. 
Port Royal, S. C— Eight-inch rifles. 
Qeoreetovrn, 8. C— Batteries. 

Charleston Harbor, 8. C— Three emplacements for 15-pounder R. F. guns. 
Charleston Harbor, 8. C— Emplacement for 6-inch R. F. gun on disappearing carriage. 
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and 11 guns monnted; one retaininff wall 
built and earth fillinj;^ in rear completed; 
minor work; raising scarp wall of north- 
east and northwest faces, and casemate 
arches of northeast face covered, with 
concrete; 2 barbette service magazines 
built; terreplein of northeast face com- 
pleted; timoer gun platforms for 15-inch 
gnns laid, and minor work. 74, 21. 

IS 75. Old wooden bombproof gal- 
leries excavated and removed, arches of 
11 casemates strenfftheued and asphalted, 
4 retaining walls ouilt in rear of these 
casemates; masonry of new sallyport 
front and eallery, the barbette service 
magazine, uie foundations for platforms 
for guns Nos. 1, 2, and 3 on northwest 
fron^ and the passage ways through 
parados in the angles between that front 
and the adjoining front completed; 2 
dstems, capacity 10,000 g^lons each, 
built; one platform ready for gun, and 
minor work, 76, 21. 

IS 76. Storage magazine, breast 
height walls, and permanent platforms 
for guns Nos. 1, 2, and 3, completed; entire 
scarp wall of northwest ancf gorge fronts 
coped with concrete. Minor work. 76, 
22. 

1 S 7 7. Timbers of platforms 9 and 10 
stored. Slopes repaired; minor* work. 
77 18. 

iS7S. Wharf extended 30 f. Two 
15-incfa guns and 2 200-pounder Parrott 
rifles mounted on 15-inch timber plat- 
forms. 78, 22. 

IS 79* Preservation and repair — 
covering of marsh grass placed over the 
unfinished roof-surace of the principal 
magazine, 79, 25. 

IS SO. History, and importance of 
wovk, 80, 42. 

ISSl* Beplacing with a timber 
revetment.the old marsh sod revetment 
in front of guns 6 and 7 on the northeast 
face, and ^uns 9 and 10 on the southeast 
fooe; begmning the extension of the 
wharf, 81, 43. 

1 S Sd. Parapet repaired , storage mag- 
azine covered with marsh grass, new 
wharf built about 350 f. long; minor 
work, 82, 40. 

1 553. Cribs of new wharf filled with 
riprap. Sand removed from the case- 
mates of the northeast front, from the 
galleries, and from the passages leading 
to magazines; temporary wooden doors 
made and hung. Slopes and quarters 
repaired. 88, 36. 

1 554. Timber breast^height walls for 
guns Nos. 8 and 9, southeast face, re- 
paired; coping placed for all entrances of 
covered passages of the northwest face; 
chimneys rai^d; cisterns, slopes, and 
quarters repaired, 84, 42. 



1SS5. Buildings repaired, super* 
structure of wharf strengthened, and 
slopes repaired, 86, 35. 

1SS5. Preservation and repair — 
slopes, wharf, and earthwork repairs, 86, 
35. 

Charlegton Harbor y S. C. — Castle Pinckney, 
ShtUe*8 Folly Island. 

1S99. Work begun, 80, 43. 

1S66. Masonry was covered, during 
the rebellion, with sand and made into a 
powerful earthwork, 66, 14. 

1570. Recommendation approved 
that the existing condition be temporarily 
maintained with moderate repairs, and 
that guns of medium size be mounted on 
wooden platforms in the several emplace- 
ments already prepared for them, TO, 23. 

IS SO* In its existing condition the 
work useless for defensive purposes; in 
charge of the Light-House Board for 
light-house purposes, 80, 43. 

Charleston Harbor ^ S. C. — Fort MouUrie^ 
Sallimn Island. 

1S41. Work begun, 80, 42. 

1S66. Fort converted by the Con- 
federate forces during the rebellion into 
a powerful earthwork. Armament in- 
adequate for modern defense. 66, 14. 

IS TO* Modification plans approved 
for guns of largest caliber; estimate, 
$50,000, 70, 23. 

1571. $25,000 appropriated, 71, 19. 

1S73. $35,000 appropriated. Re- 
moval of old platforms, fia^ging of terre- 
plein, the breast-height parade, tie walls, 
palmetto crib traverses on the terrepleins, 
and the heavy wooden bombproofs on 
the parade and adjacent to the scarp wall; 
scarp wall uncovered and repaired; 3 ser\'- 
ice magazines in the south, southeast, 
and southwest faces completed, except 
doors; and the foundation and platform 
for 2 15-inch guns laid. The bricks from 
Confederate Fort Riplev were transferred 
to this fort. 72, 16. 

15 73. $40,000 appropriated. Brick 
coping of scarp wall on the 3 channel 
fronts built; masonry of principal, and 
the adjacent service magazine on the east 
face finished; earth filling of parapet and 
traverses, on the 3 channel fronts, nearly 
finished. All brick and concrete work of 
the 2 small flanking bastions of channel 
front removed; minor work. 73, 17. 

1574. $20,000 appropriated. Ma- 
sonry of northeast bastion magazine com- 
pleted ; wing walls, lintels, ana caps added 
to 3 other service magazines; earth cov- 
ering placed for the first, second, and third 
magazines ; concrete masonry of the bomb- 
proof gallery east of sally-port completed; 
sally-port gallery raised; terreplein in 



1484 



ANALYTICAL AND TOPICAL INDEX TO 



SOUTH €AROL.I]WA~Ck)ntinued. 



rear of gone graded; work on parados; 
platforms for 4 of the largest sea-coast 
mortars laid in rear of fort, and mortars 
mounted. Minor work. 74, 21. 

1S75. $15,000 appropriated. Work 
on parapet on southwest and west fronts 
and southwest angle; sally-port on gorge 
face completed, and masonry of the sally- 
port and casemates and sally-port gallery 
nearly completed; sand covering of old 
storage magazines removed, dnun re- 
paired; 7 platforms ready for guns; minor 
work. 76, 21. 

1976* Old storage magazine remod- 
eled, and a service magazine, permanent 
Slatform, and breast-height wall for gun 
[o. 12 completed; postern front com- 
pleted, and foundation walls of the gal- 
leries leading to it were raised; minor 
work, 70, 22. 

1877- Preservation and repair, 77, 
18. 

1879. Preservation and repair. Two 
15-inch guns mounted on^ timber plat- 
forms. 78, 21. 

1879. Preservation and repair, 79, 
25. 

1981 • Exposed concrete over the 
sally-port and guard rooms covered te 
protect it from the weather; general re- 
pairs of quarters and fences, ete., 81, 42. 
'1883-93. Wooden covering placed 
on principal magazine, repairs of quarters 
and grounds, 82, 39; 83, 36. 

1894. Slopes repaired, graded, and 
sodded, and fort keeper's house repaired. 
84, 41. 

1985. Preservation and repairs — 
fences and slopes, 86, 34. 

Charleston Harbor ^ S. C. — Fart Johnson^ 
James Iskuid, 

1879-74. Modification plans ap- 
proved — ^to be repaired and maintained 
as an earthwork with such alterations 
and enlargements as will adapt the em- 
placements of 15-inch Kuns, 70, 23. Ap- 
proved nrojects, 74, 22. 

1 8 To. Four 13-inch mortar platforms 
on hand, 76, 23. 

1889. Description of this work; a 
fort only in name, having neither arma- 
ment nor magazines, 80, 43. 

Charleston Harbor y 8. C. — lAft battery for 
three 1^4nch rifles. 

1895. $75,500 allotted, 96, 11. 

1896. Work b^un 1895. 1,500 t 
large stone procured for $393. Borings 
made; wharf built by contract Artesian 
well bored under informal agreement; 
cost, $896, 64. Work be«un on scarp wall, 
and completed. Total cost, $3,299.90. 
Work suspended, and funds transferred 
to the mortar battery. 96, 502. 



Charleston HarboTy S, C — Mortar battery. 

1996. $60,000 transferred from 12- 
inch emplacements, and $42,222 allotted. 
Work begun in March. Borings made, 
canal and oasin dredged; wharf built, and 
5 bins for stone constructed. Pile driv- 
ing begun Apr. 20, 1896; 330 piles driven 
by the end of the year, completing the 
piling for 7 mortar platforms. 7 mortars 
and carriages received. Excavation for 
mortar pits b^;un; ground drained of 
water with well-points. 96, 508. 

1897* $112,000 allotted. Concrete 
work begun, and 15,562 c. y. placed; 
107,816 c. y. sand placed in parapet and 
covered with 9,000 c. y. mud; 1,388 s. y. 
sod placed round the tops and on the 
steep slopes. 1 mortar and 5 carriages 
received, and 8 mortars and 16 carriages 
mounted. 97, 675. 

1898. $7,000 allotted. Concrete 
ramps in pits finished and 3 inches of 
^granolithic covering placed; all floors put 
in; magazine doors built; settlement con- 
tinued; mortars releveled; remaining 8 
mortars received and mounted. 98, 697. 

1899. Slopes graded, floors of inte- 
rior ealleries^ shell rooms, and recesses 
raised 6 to 9 mches. Completed battery 
turned over to the artillery. 99, 869. 

1990. Total settlement of battery to 
Nov., 1899, 1.49 f. at north end, 1.66 f. 
at south end, and 1.47 f. in middle. 
Floors of magazine raised about 1 f . Wire 
fence built on 3 sides of reser\^ation. 
1900, 911. 

Charleston^ S. C. — TenAnch battery, 

1897. $160,000 allotted. Plans ap- 
proved for shifting battery 400 f . west of 
site selected by Board of Engineers. 
Battery to be built under contract. Arte- 
sian well bejgun. Concrete work and 
sand filling in progress. Shot lifts in 
position. No armament. 97, 693. 

1998. $75,000 allotted. 3 guns and 
carriages received and mounted. Arte- 
sian well, 1,308 f. deep, dug, and 3 gun 
emplacements completed, except electric 
plant. Work begun, under contract, on 
a fourth emplacement completed. 68, 
698. 

1899. $3,100 allotted; electric plant 
installed and completed and turned over 
to the garrison. $1,610 tdlotted for con- 
struction of two cisterns each to contain 
30,000 gallons of water; work begim and 
completed. 99, 860, 861. 

Charleston Harbor, S. C. — Thoelve-inch 

battery, 

1898. $50,000 allotted Mar. 18. 
Work begun on 1 emplacement for a 12- 
inch disappearing gun on U. S. carriage. 
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model 1896. Platform ready for base 
ring by May 14. On Apr. 25. |40,000 
almtea, work besnn on 1 emplacement 
for a 12-inch barbette carriage; platfonn 
nearly completed. 400 c. y. Portland 
and 2,500 c. y. natural cement placed. 
No armament on hand. 98, 700. 
1S99. $7,200 allotted for the em- 

?laoement for disappearing carriage, 
otal of 11,000 c. y. concrete placed in 
both emplacements; shot lifts, and trol- 
leys erected, 2 cisterns built under load- 
ing platforms in spaces which would 
o^erwise have been filled with sand; 
retaining wall built behind both emplace- 
ments to the height of the loading plat- 
form. $1,600 allotted for mounting guns 
and carriages. Barbette gun and car- 
riage mounted, disappearing gun carriage 
mounted; gun not yetreceiv^. Battery 
completed, except electric lighting and 
erection of cranes and band railing. 
Minor repairs made. 99, 863, 864. 

1900* 12-inch rifle for disappearing 
carriage received and mounted. $5,000 
allott^, and electric-light plant installed. 
Battery turned over to the artillery. 
1900, 914. 

Charleston Harbw, 8. C— 4-7-inch R. F, 

ffuns. 

IMS. $6,000 allotted Apr. 6 for 2 
emplacements. Work begun, and 2 em- 
placements and 1 magazine, except roof, 
completed by May 1. 98. 702. 

1b99. Completion ot gallery and 
drains; mounting guns; covering parapet 
with an apron of ^inch concrete. Com- 
pleted battery turned over to the artil- 
lery. 99, 861. 

Chcarleston Harbor , S. C. — Six-inch R. F» 
gun on pedestal mount 

1S99. $8,000 allotted for 1 emplace- 
ment, 98, 703. 

1S99. $7,500 allotted. Work begun 
in Oct., 1898, and completed. Gun and 
carriage mounted by artillery. 99, 861. 

Port Royalj S. C.—R. F. guns, 

189S. $6,000 allotted Apr. 6 for 2 
4.7-inch R. F. guns; work begun; 530c. y. 
concrete placed, and guns and mortars 
mounted by June 24, 98, 704. 

1S99* Grounds graded; parapet pro- 
tected with -oyster shells, and oattery 
completed, 98, 868. 

Port Royalf 8. C, — Siege bcUtery. 

189S. $2,000 allotted for temporary 
battery for 1 5-inch B. L. siege gun and 
1 7-inch B. L. siege Howitzer. Work be- 
gun and completed, ready for mounting 
the ^ns which were on hand. Orders 
received to ship them to Tampa, Fla. 



Two light 12-pounders receiyed and 
mounted on w(K)den platforms, so as to 
fire over parapets. One of the magazines 
is used as a mining casemate and the 
other for storage purposes. 98, 704. 

POH Royal, 8, C-^Ten-inch battery. 

1898. $89,000allotted. Work begun 
on 2 emplacements and 454 c. y. concrete 
placed m gun blocks, completing same. 
98. 705. 

1899. $50,000 allotted. Work begun 
on an additional emplacement, 11,010 c. y. 
concrete and 14,500 c. y. sand placed; 
ammunition hoists and trolley systems 
installed, and 2 carriages mounted. 99, 
865. 

1 900. Remaining carriage and 3 rifles 
mounted by artillery; cranes erected, 
hand railing put uj), barbed-wire fence 
built, electric plant installed and tested. 
Completed battery turned over to the 
artillery. 1900, 915. 

* Port Royal f 8, C. — Eight^inch rifles. 

1 898. $12,000 allotted for temporary 
battery for 2 8-inch rifles mounted on 
15-inch carriages. Site changed. Work 
begun on wharf. 98, 706. 

1 899. Guns mounted and all work 
completed, 98, 869. 

Georgeiotmf 8. C. — Batteries. 

1898. $5,000 allotted. Temporary 
batteries for 2 7-inch B. L. howitzers 
built, requiring the use of 6,000 sand bags 
and 1,500 c. y. sand to fill in between the 
walls; emplacement built and howitzer 
mounted. Two 5-inch B. L. rifles mounted 
in the old fort prepared for them. Orders 
received to smp all ordnance and ord- 
nance stores at Georgetown to Tampa, 
Fla. These guns were replaced by 4 12- 
pounder guns, which were mounted. 98, 
766. 

1 899. 12-pounder guns removed, 99, 
870. 

Charleston Harbor, 8. C. — Three emptace- 
merUsfor JS-pounder R. F. guns. 

1 899. $9,500 allotted. Work begun 
removing an old 15-inch gun, 750 c. y. 
sand, and 140 c. y. of old concrete. Bat- 
tery completed except setting base cast- 
ings. 99, 861. 

1900. Guns, carriages, and base cast- 
ing not yet received, 1900, 913. 

Charleston Harbor. — Emplacement for 
6-inch JR. F. gun on disappearing carriage. 

1899. $20,000 allotted. Work be- 
gun in April, and 635 c. y. concrete placed 
m walls and 450 c. y. sand placed in 
parapet. 99, 862. 
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1900. 1, 100 c. y . concrete placed, and 
2,400 c. y. sand for parapet. Carriage 
received and mounted. Battery com- 
pleted, except mounting: gun, and turned 
over to the artillery. 1900, 913. 

Prefervatlon and repair. 

1§9§. Charleston Harbor— $1,800 
alloted for mounting 15-inch S. B. guns 
on emplacements 5, 6, 7, and 8 of old tort, 
2 guns mounted, 98, 703. 

1S99. Charleston Harboi^-1 1,500 
allotted for painting I-beams, and re- 
pairing shot lifts and drains of 10-inch 
battery, 99^ 862. $382.46 expended on 
minor repairs of 12-inch emplacement, 
99,864. 

1900. Charleston Harbor— $3,800 
for repairs of electric plant, building 
wire fence, prevention of leakage in maga- 
zines (unsuccessful), and minor work on 
plant. $500 allotted for caring for tor- 
pedo material, building a dust-proof room 
for torpedo material, and minor work. 
1900, 912, 913. $500 allotted for com- 
pleting guard rail, erecting cranes, and 
Duilding wooden sheds over passages to 
to keep out the rain, 1900, 914. 

Port Royal— $2,500 allotted for repairs 
of wharf, 126 piles protected by yellow 
metal driven, work completed^ 1900, 
915. $500 allotted for repairs of torpedo 
material, work completed. 1900, 916. 
$200 allotted for establishing a bench 
mark, work completed, 1900, 916. 

Range and position finders. 

CharleeUm Harbor , S. C. 

1S96. Station built in rear of the 
mortar battery. 96, 517. 

Sites. 

SuUivans Island. 

Secretary of War requested the coopera- 
tion of the governor of North Carolina in 
obtaining the passage of an act ceding 
the title to, and jurisdiction over, the 



sites of these 3 betteries to the U. S., 91, 
13. Title granted to the U. 8. on condi- 
tion that the U. S. compensate all persons 
havine any right, title, or interest in any 
part of the land in question, 96, 14. 21 
tots purchased at cost of $31,332. Nego- 
tiations in progress for remainder of the 
land. 96, 17. Title to all land acquine<1 
for 10-inch and 12-inch batteries, except 
4 lots, which were condemned, papers 
awaiting the opinion of the Attorney- 
General, 97, 17. $2,176 allotted forpur- 
chasing sites. 1900, 916. 

Submarine mines. 

1S93* Charleston Harbor— one min- 
ing casemate nearly completed, 92, 8. 

1§93. Charleston Harbor — ^mining 
casemate completed; cost, $13,100, 98, 9. 

1§9§» Charleston Harbor — cable tank 
built at mortar battery. Mines planted, 
kept in order and mine fields patrolled. 

98, 25, 698. 

1S99. Charleston Harbor— $5,000 
allotted. All mines removed by explod- 
ing them; material cleaned and stored. 
24-inch search-light outfit transferred to 
the engineer ofi^cer. $1,900 allotted for 
a new mining casemate, the existing one 
found to be unsuitable, accomplish^ by 
converting an old mi^gazine in the fort; 
additional cover obtained by placing con- 
crete and sand. 99, 865. 

Port Royal Harbor— mines planted 
July 28, and removed by exploding them 
in August; material stored. $3,(X)0 al- 
lotted for cable tank;, work begun and 
completed, and a movable hoist installed. 

99, 869. 

1900. Charleston Harbor— 200 c^ y. 
sand and 200 c. y. marsh mud placed on 
slopes, 1900. 914. 

Port Royal— ^rums of cable removed 
from cable' tank, tested, insulated, and 
replaced, 1900, 915. 



SOUTH CE.IFF BATTERY. (See New York Harbor.) 

ST AIVDISH. ( See Boston Harbor, Mass, ) 

STATEN ISLAND. (See New York Harbor,) 

STEVENS. ( See Columbia River, ) 

STOBflM OTON. ( See Eastern entrance to Long Island Sound and coast o/ConnecticuL ) 

S1JE.E.IYAIV ISLAND (FORT IHI01JL.TRIE). (See South Carolina,) 



SIJMTER. ( See South Carolina, ) 
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CoBtracto. 

1S99* Portland cement. $2.75 per 
barrel. Bandom and crashed stone, $2. 66 
per c. y. 99, 911. 

Winglneew%Mkg featnrea* 

Anchor plates, method of supporting, 
99, 902; 1900, 935. 

Cable tank, description and cost, 99, 
904. 

Concrete, cost per c. y., 99, 908, 911; 
1900, 932, 935. Description of, 99, 902. 
Mixing, 99, 906. 

Plant, electric light, 1900, 931, 932, 
934, 937. 

Materials and labor, itemized cost of, 
1900, 932, 933, 935. 

Materials, quantities, 99, 900; 1900, 
930. 

Endneeim. 

Chief of Enoinbrrs. Reports, 98, 718; 
99, 29, 899; 1900, 26, 929. 

Enoinbebs in Chabob: 
Lt. Col. W. H. H. Benyaurd, 1898-99. 
Capt H. Jervey, 1899-1900. 
Capt T. H. Bees, 1900. 

AsBiffTAirrB: 
Lt. B. P. Johnston, 189&-99. 
Capt. W. W. Harts, 1898-99. 
Lt £. M. Markham, 1899. 
Lt F. Boggs, jr., 1899-1900. 

Forta and iMiUeriea. a— Opera- 
tions. 

Temporary batteries. 

199S. $14,900 allotted. Work be- 
gun Apr. 26; both completed by June 30, 
constructed of timber and sand ; guns and 
howitzers mounted in position June 1. 
98, 718. 

1999. One 5-inch gun dismounted 
and turned over to Gen. Kodgers, U. S. V. 
In January, 1899, work turned over to 
the troops. 99, 899. 

JSmplacemerUs for two S-inch B, L, rifles on 
strengthened IS-inch barbette carriages, 

189S. $29,500 allotted. Plans ap- 
proved and material ordered. 98, 719. 

1999. $4,000 allotted. Work begun 
in July, 1898, and completed in Dec., 
1898; and guns mounted. Battery turned 
over to the troops. Entire cost, $32,- 
503.04. Description of work done. 99,899. 

Emplacement for two 64nch R. F. guns, 

1999. $29,600 allotted. Plans ap- 
proved and material purchased. 98, 719. 

a List of workfl as arranged under this taead~ 
Temporary batteries. 
EmpiacementB foi two ^Inch B. L. rifles. 
Emplacement for two 6>lncb R. F. guns. 



1999. $5,000 allotted. Work begun 
in July and completed December, 1898. 
Guns mounted and battery turned over 
to the troops. Ammunition service pro- 
vided. Description of work. 99, 900. 

Emplacement for eight lS<nch mortars, 

1999. $150,000 allotted. Work begun: 
dock built; all gun beds completed, ana 
anchor bolts set 2 mortar carriages re- 
ceived. Description and cost of work to 
date. 99 905. 

1909. ' $5,651.96 allotted. All em- 
placements completed; 8 carriages mount- 
ed, and battery turned over to the artillerv 
command. Electric-light plant installed,; 
description of ^lant Itemized cost of 
labor and materials. Summary of work. 
1900, 930. 

Two emplacements for S-inch guns on disap- 
pearing carriages. 

1999. $97,500 allotted. Work begun; 
dock built; necessary buildings erected; 
1,518 c. y. concrete placed, shell used in 
concrete masonry. Description of work, 
with tracing showing arrangement of 
plant. 99, 908. 

1909. $21,449.53 allotted. Battery 
completed, and turned over to the artillery 
command; 1 8-inch carriage received and 
mounted, and the other carriage received 
and turned over to the troops for mount- 
ing. Electric-li^ht plant installed. De- 
scription. Details of work, with cost. 
1900, 933. 

Preeervatlon and repair. 

1900. $1,227 allotted for inspecting, 
cleaning, moving, and protecting subma- 
rine mine material, and repairing dock. 
All the work completed. 1900, 936. 

Submarine mlnea. 

1999. $16,300 allotted for purchase 
of explosives, laying mines, and patrolling 
minefields. No mmes planted. 98,720. 

1999. $4 allotted. Storage shed 
built and materials stored. 2 tons dyna- 
mite, purchased when orders for planting 
mines were first received, burned. 99, 
903. $5, 725 allotted for cable tank, which 
was completed, except the traveling 
crane. Description of tank with cost. 

1900. Cable tank traveling crane 
installed, 1900, 929. All material in- 
spected, cleaned, and stored. 1900, 936. 

List of works as ftrranged under this head- 
Emplacement for eight 12-inch mortars. 
Two emplacements lor 8-inch guns. 
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TATIiOR. {BeeFtarida.) 

nrOMPKINS. (See New York Harbor.) 

TORTUOAS, FEiA. (See Florida, East Coast, and Key West.) 

TOTTEIir. (See Post of Fori Totten.) 

nrOWER DIJPRES, LAKE BORONE, L.A. (See New Orleans, La., 

and Sabine Pass, Tex. ) 

TRIJBIBIJEili. ( See Long Island Sound. ) 

T¥BEE ISLAND, OA. (See Georgia and Cumberland Sound. ) 

MJ. 8. MASTIC WORKS ON CSOYERNORS ISLAND, NEW YORK 

HARBOR. 



Eni^neen. 

Chirp of Enginberh. Reports, 80, 62; 
81, 63; 82, 62. 

£nqins£b IK Charge. Col. J. Newton, 
1880-82. 

Operatlom. 

1S80. 236,170 lbs. mastic and 65,760 
Ibe. bitumen procured some years since 
for covering the arches of casemates of for- 



tifications. This material was transferred 
Jan. 24 to the post quartermaster on Gov- 
ernors Island for storage, subject to requi- 
sition. 80, 62. 

1881. 1,980 lbs. of mastic and 4,275 
lbs. of bitumen sold to officers for public 
works, 81, 63. 

1883. 9,447 Ibe. of mastic and 1,669 
lbs. of bitumen sold to officers for public 
works, 82, 62. 



WADSWORTH. (See Neiv York Harbor.) 

WARREN. (See Boston Harbor, Mass. ) 

WASHINGTON, D. €. 



Contracts. 

1896. Small stone, $1.88 per c. y.; 
granolithic stone, $2.08 nerc. y.; brick. 
il2 per thousand; Rosendale cement, 99| 
cents per barrel; Portland cement, $2.37 
per barrel, 06, 490. 

1897. Rosendale cement, 4,000 bar- 
rels, 84i cents per barrel, 97, 652; 2 
emplacements for 8-inch guns, including 
wharf. $58,683.96, 07, 653. 

1 89 8 • Natural cement, 4, 000 barrels, 
61 cents per barrel; sand, 1,000 c. y., 40 
cents per c. y.; pebbles, 1,000 c. y., 59 
cents per c y.; nprap stone, 1,300 c. y., 
$1.35 per c. y.; broken stone, 1,550 c. y., 
$1.50 per c. y., 08, 672; electric light 
and power plant, $7,683.92; I-beams, 1 ,423 
pounds, 2^ cents per pound, 98, 674, 678. 

1900. Rosendale cement, 5,000 bar- 
rels, at $1.12} per barrel, 1000, 881. 

Eni^neering features. 

Concrete, settlement of, 1900, 877. 
Experimental parapet, 08, 668; 09, 
826; 1000, 880. 
Waterproofing, 08, 669. 

Engineers. 

Chief op Engineers. Reports, 66, 13; 
67, 12; 68, 15; 60, 14; 70, 21; 71, 17; 
72, 14; 78, 15; 74, 18; 75, 19; 76, 20; 



77, 16; 78, 19; 79, 23; 80, 39; 81, 38; 
82, 35; 83, 31; 84, 36; 86, 29; 86, 29; 
01, 5; 92, 7; 98, 8; 94, 10; 95, 9; 96, 
16, 490; 97, 15, 650; 98, 22, 667; 00, 24, 
822; 1900,22,876. 

Board of Engineers. 

Constituted, 1882, to consider and re- 
port upon the condition of fortifications, 
and wnat number, if any, could be dis- 
pensed with. Report, 82, 421. 

Report, 1887, 87, 11; 80, 6. 

Engineers in Charge: 
Mai. B. S. Alexander, 1866. 
Maj. J. A. Tardy, 1867. 
Col. H. Brewerton, 1868. 
Maj. N. Michler. 1870. 
Lt. Col. J. D. Kurtz, 1870. 
Lt. Col. W. P. Crwghill, 1870-83. 
Capt C. B. Phillips, 1878. 
Capt. T. Turtle, 1883. 
Lt. Col. P. C. Hains, 1883-92. 
Maj. L. C. Overman, 1892. 
Capt. T. Turtle, 1892. 
Maj. C. E. L. B. Davis, 1892-96. 
Lt. Col. J. C. Allen, 1896-1900. 

Assistants: 
Lt. G. A. Zimm, 1892-94. 
Lt. D. DuB. Gaillard, 1896-96. 
Lt. G. P. Howell, 1896-97. 
Lt. J. J. Morrow, 1897-99. 
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Forts and lMitterles.a— Opera- 
tlont. 

Fort Washvngtony Potomac Rivety Md. 

1816. Work begun, 80, 39. 

1966. The necessary ameliorations 
to be considered by Board of Engineers, 
66, 13. 

1S70. Importance of fort. Modifi- 
cation plans being prepared. 70, 22. 

1971. Observations made for deter- 
mining the direction and force of the sur- 
face and subsurface currents, for use in 
placing explosives, 71, 18. 

Ii7a. $21,000 appropriated. Proj- 
ects of earthen barbette batteries imme- 
diately north and south of main work, as 
well as modification plans of existing 
water battery, prepared. 72, 15. 

1973. $25,000 appropriated. Work 
began in March on removal of old demi- 
lune not required by new plan?; comple- 
tion of exterior supporting bank of earth 
for sand parapet; excavations for traverse 
magazines made, and some concrete work. 
78, 16. 

1974* Work on demilune, masonry 
of traverse magazines, and emhiinkments; 
2 platforms between traverse magazines 
completed, and work on other platforms. 
Title to an adjoining 300-acre tract nearly 
perfected. 74, 19. 

1 975. Pintles set in 4 new platforms; 
minor work and repairs; adjoining tract 
of land purchased. Survey of entire ter- 
ritoiy completed. 76, 19. 

1976. Repairs of wharf, crib work, 
and minor repairs, 76, 20. 

1977. Repair of bridge at sally-port 
entrance, wharf, fences, and crib work, 
77, 16. 

1979. Revised project prepared. 
Repairs of wharf and roofs of 2 prmcipal 
m^azmes. 78, 20. 

1979. Repair of wharf, etc., 79, 24. 

1990-95. Preservation and repair, 
80, 39; 81, 39, 82, 37; 83, 32; 84, 37; 
85,30. 

1996. Traverse rails and pi n tie plates 
for 4 15-inch gun platforms laid. Repair 
of slopes, magazmes, and fences. 86, 30. 

Washingtorif D. C. — Fort Foote, Potomac 

River f Md. 

196d. Work begun, 80, 39. 
1970. Importance of fort. Survey 



and minor repairs of ground exterior to 
the existing works. 70, 21 . 

1971. Wharf rebui 1 1. Observations 
made for determination of the direction 
and force of the surface and subsurface 
currents for use in placing explosives. 
71,17. 

197a. $21,000 appropriated. Modi- 
fication plans approved; arrangements 
made for purchase of site. 72, 14. 

1973. $25, 000 appropriated . Si te ac- 
quired and work begun m April on com- 
pletion of wharf and necessary structures 
for execution of work; earth embank- 
ment for new parapet nearly completed. 
73, 15. 

1974. Work on earth embankments 
and slopes, drains, masonry in magazines 
and wing wall; wharf extended; founda- 
tions of 4 front pintle gun platforms 
completed, 74, 18. 

1975. Completing platforms; work 
on masonry of magazines. Land acquired 
to afford the garrison an outlet to the Pis- 
cataway road. 75, 19. 

1976. Repairs of crib work and 
wharf, 76, 20. 

1977. Two new front pintle 15-inch 
gun platforms provided with traverse 
circles, and a temporary wooden breast 
height built in front, 77, 16. 

1979-85. Preservation and care, 
78, 19; 79, 23; 80, 39; 81, 38; 82, 36; 
83, 32; 84, 37; 86, 30. 

1 § §6. Traverse rails and pintle plates 
laid for 2 15-inch guns; repair of quarters, 
roads, and slopes, 86, 30. 

# 

Left bank of Potomac River j Md, — Two-gun 

battery. 

1993. $117,150allotted, 1891. Plans 
approved ; work begun in September, 1^1 ; 
wharf built, plant erected, and excava- 
tion in progress. 92, 7. 

1993. Excavation completed; con- 
crete work begun, 98, 8. 

1994. 2 emplacements completed, 
awaiting decision of details of carriages, 
94, 10. 

1996. $20,826 allotted, 1895. Em- 
placements nearly completed. Total cost 
to date, $141,403.03. 96, 16, 491. 

1997. Guns mounted and battery 
completed, 97, 651. 

1999. Electric-light plant installed. 



a List of works as arranged under this head— 
Washington, D. C— Fort Washington, Potomac RlTer, Md. 
l^ashington, D. C— Fort Foote, Potomac River, Md. 
Left hank of Potomac River, Md.— Two-gun battery. 
Left bank of Potomac River, Md.— Two 10-inch gun emplacements. 
Right bank of Potomac River, Va.— Three emplncements tor &-inch gnns. 
Lett bank of Potomac River, Md.— Rapid-fire battery. Two 4-lnch Driggs-Schroeder guns. 
Left bank of Potomac River, Md.— Two emplacements for 10-mch guns 
Left bank of Potomac River, Md.— Battery JE for 8 U-lnch mortara B. L. R. on carriages. 
Lett bank of Potomac River, Md.— Battery for 2 15-pounder R. F guns 
Left bank of Potomac River, Md.— Battery for 2 6-mch R. F. guns. 
Right bank of Potomac River, Va.— Emplacements for 2 5-incn R. F. guns. 
Bight bonk of Potomac River. Va.— Battery for 3 16-poander R. F. guns, 

9207—02 94 
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and repairs of granolithic covering on 
euperior slope, 99, 822. 

1900. Battery turned over to the 
commanding officer, July 6, 1899, 1900, 
876. 

Left bank of Potomac River ^ Md.—Two 10- 
inch gun emplacements. 

1896. $50,000 allotted. Work begun 
on 1 emplacement. 96, 16. 

1 §9 7. Emplacement practically com- 
pleted and gun mounted in May, 1897, 
on a disappearing carriage, L. F. model, 
1894. $41,500 allotted for another em- 
placement, which was begun in June; 
excavation nearly completed. 97, 652. 

1 89S. Gun mounted on a disappear- 
ing carria^, L. F. model, 1896, and bat^ 
tery practically completed; minor work 
required, 98, 667. 

1§99. Stairs and railways erected; 
observation station for type B range finder 
built; cement floor placed in dynamo 
room; tile partition built between boiler 
and dynamo room; and electric plant in- 
stalled, 99, 822. 

1900. Battery turned over to the 
commanding officer, July 6, 1899, 1900, 
876. 

Right bank of Potomac River ^ Va, — Three 
emplacements for S-inch guns on disap- 
pearing carriages, 

1897. $106,125 allotted. Work to 
be done under contract begun in January. 
11,623 c. v. excavated, 5,537 c. y. placed 
in embankment, drainage system put in. 

97, 652. 

1§98« Wharf completed. Excava- 
tion and concrete work completed. $1,850 
allotted for mounting guns and carriages; 
completed. Method of work descri&d. 
$120 allotted; 3 telephone booths built. 

98, 676. 

1§99« Completing details of ma- 
chinery, doors, roadway; covering the 
embankment with soil, 99, 832. 

1900* Battery turned over to the 
commanding officer Jan. 13, 1900. 1 900, 
885. 

Left bank of Potoma<i River, Md. — Rapid- 
fire battery — Two4'inch Driggs-Schroeder 
guns. 

1§98« $13,150 allotted. Work begun 
in May; old magazine removed, concrete 
floors of both magazines and about half 
that in walls of one magazine placed; 
both guns being mounted. 98, 670. 

1§99. Mounting of guns completed, 
and battery completed. Summary of 
work. 99, 824. 

1900* Battery turned over to the 



commanding officer July 6, 1899. 1900, 

876. 

Left bank of Potomac River ^ Md. — Tux) em- 
pUicemenis for lO-inch guns on disappear- 
ing carriages. 

1§9§« $92,300 allotted. Work be- 
gun in March; concrete work two-thirds 
completed. 98, 670. 

1899. $1»000 allotted. Guns and 
carriages mounted, and battery completed. 
Summary of work. 99, 823. 

1900. Battery turned over to the 
commanding officer July 6, 1899. 1900, 
876. 

Left bank of Potomac River, Md.—BaUery 
Ey for eight It-inch mortars, B. X. R. on 
carriages, model of 1896. 

1S99. $113,000 allotted. Work be- 
gun in August 1898; excavation com- 
pleted. 4,478 c. y. concrete placed and 
16,400 c. y . earth placed in embankment 
Battery about hall completed. 99, 824. 

1900* Concrete work on magazines 
and parapets completed ; affphalt covering 
of marine placed; no mortars received; 
base rmgs to be taken up and releveled. 
Summary and cost of work. 1900, 877. 

Left bank of Potomac River, Md. — Battery 
for two 16-pounder R. F. guns. 

1§99. $9,500 allotted. Work begun 
in March on excavation and placing con- 
crete. 99, 825. 

1900. Work completed, except gnn 
platforms, awaiting arrival of mounts, 
1900, 879. 

Left bank of Potomac River, Md. — Battery 
for ivx) 6-inch R. F. guns. 

1S99. $59,180 allotted. Work begun 
in June. 99, 826. 

1900* Difficulty in obtaining ma- 
terial ; 395 c y. concrete placed, 3,000 c y. 
excavation and embankment made ; about 
25 per cent of work done, 1900, 878. 

Right bank of Potomac River, Va. — Em- 
placements for two 6-inch R. F. guns. 

1999. $14,500 allotted. Work begun 
in November, 1898. Excavation and con- 
crete work in progress. Platforms de- 
layed because o! nondelivery of the gun 
mounts. 99, 832. 

1900* Work suspended; about three- 
fourths completed; funds exhausted; no 
mounts received, 1900, 884. 

Right bank of Potomcuc River, Va. — Battery 
for three 16-pounder R. F. guns. 

1900. $15,100 allotted. No work 
done. 1900, 884. 
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Electric light and power plant — Left bank 
of Potofinac River, Md, 

189S. $8,250 allotted. Work to be 
done by contract 98, 670. 

IS99. Plant ingtalled and tested. 
Description of plant Total cost of plant 
in place, $7,970.50. 99, 827. 

Electric light and power plant — Right bank 
of Potomac Rivera Va. 

!»••. $9,032.57 allotted. Work be- 
gan on power hoose and cistern; both 
completed except floor of power house. 
99,833. 

1900. House completed ready for 
engine and boiler. Pliant not yet in- 
stsOled. 1900, 885. 

Experimental parapets and platform — Left 
bank of Potomac River, Jfd. 

1S9§. $20,250 allotted for building 
experimental parapets, shield, and plat- 
form, and parapet for gun. Work begun 
in December, nearly completed. 98, 
668. 

1999. $1,500 allotted. Gun mounted 
and work completed. Parapets tested 
June 29, 1899. 99, 826. 

1900* Removing loose concrete so as 
to trace the path of the projectile, and 
minor repairs, 1900, 880. 

Mounting lO-inch gun en barbette — Left 
bank of Potomac River, Md, 

189S. $1,750 allotted for mounting 
for defense the 10-inch gun and carriage 
sent for experimental firing; platform was 
built in May, and gun and carriage 
mounted, 98, 671. 

1S99* Gun removed from its tem- 
porary position and mounted on its plat- 
form m readiness for firing at targets, 99, 
824. 

WoMhington, D, C. — Potomac River, ohtdruc- 
tions of the. 

1S4I0-69. Several methods of pre- 
IMiring and establishing suitable obstruc- 
tions under consideration, 66, 13; 67, 12; 
68, 15; 69, 15. 

1979-76. Not found practicable to 
make the desired ex|>eriments upon these 
obstructions; material stored at Fort 
Foote, 70, 21; 71, 17; 72, 14; 78, 15; 
74, 18; 75, 19; 76, 20. 

1977. Building in which material 
was stored, repaired, 77, 16. 

1979-90. Repair of buildings, 79, 
23; 80, 39. 

Washington, D, C. — Telephone booths. 

1999, Batteries B and C, $160 allot- 
ted, work completed, and the booths set 
in place, 98, 670. 



Prei ervatlon and re|»alr. 

1 999. 3 buildings repaired for em- 
ployees, 98, 668. Repairs of mining 
casemates; strengthening the parapet in 
front of 15-inch guns; fitting up a field 
magazine for 15-inch gun. $175 allotted 
I for dismounting and shipping 2 15-inch 
! guns and carriages. Minor repair of 
wharf, cisterns, fences, etc., 98, 669. 
$500 allotted for purchase of some eauip- 
age, painting concrete surface of emplace- 
ment, and clearing fronts of suns, 98, 
671. Wire fence 5 f. high built around 
8-inch emplacement at cost of $340. 98, 
678. 

1999* Left bank of Potomac River, 
Md.: $6,678 allotted. Roller paths of 2 
15-inch 8. B. g[un8 taken up and shipped; 
superior slope injured by firing, repaired; 
slopes, roadways, drainage, torpedo ma- 
terial, and ammunition lifts, etc., re- 
paired, 99, 830. $964 allotted for repairs 
of earth slopes and roadway of Battery 
G; minor repairs, 99, 834. $550 allotted 
for emergency purposes. Right bank of 
Potomac River: Cutting timber to afford 
a clear field of fire for the 3 8-inch guns. 
Work completed. 99, 834. 

1900. $2,892 allotted for emplace- 
ments on left bank of river. Searchlight 
outfits cared for, quarters repaired, and 
minor work, 1900, 880 $1,354 allotted 
for emplacements on right bank of River, 
repairs of slopes, drains; altering ammu- 
nition hoists, and minor w^ork. 1900, 
885. 

Range and poftltlon flnden. 

1999. Batteries B and C— $350 al- 
lotted for 2 observing stations, work com- 
pleted, 98, 670. 

1999. $93 allotted for mounting 2 
type B range finders, each at Batteries B, 

C, and D. Work completed in Oct. , 1898. 
99, 830. $100 allotted for taking accurate 
horizontal measurements and musing blue 
prints for location of range finders; work 
completed, 99, 830. $3,692 allotted for 
battery commander's station at Battery 

D. $222 allotted for 2 type B range find- 
ers at Battery G. Work begun. 99, 833. 

1900. $20,720 allotted for battery 
commander's station at 10-inch batteries; 
stations about three-fifths completed, 
1900, 879. $4,259 allotted for battery 
commander's station near the 8-inch bat- 
terv; work about 60 per cent finished, 
1900, 885. 

9lte8. 

Sheridans Point, behw Washington, D. C, 
$13,576.87 paid for 90.6 acres by ap- 
praisement, 92, 9; 93, 11. 

9ubniarine mlnei. 

1991, 1 mining casemate being built, 
91,7. 
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1§93« Mining casemate completed; 
cost, $15,784.95, 93, 8. 

1§98. Gablestorage tanks completed, 
98, 667. $4,900 alloted for a brick store- 
house for submarine mine material. 
Walls and roof completed. 98, 668. 
Waterproofing mining casemate, 98, 669. 
$3,500 allotted for purchase of explosives. 
$13,725 allotted for planting mines; case- 
mates fitted up and machinery install^; 
3 trianeulation stations laid out and mines 
planted. 98, 675. $925 allotted for ob- 
serving tower and range-finding station; 
completed, 98, 678. 

1b99« Cable-storage tank, small ad- 
dition made to foundation at front of shed, 



and a gravel platform built in front of it; 
minor work, 99, 827. Storehouse for 
submarine mine material; floor 1 foot 
thick built; storeroom for confidential 
and delicate apparatus built; racks for 
mine cases put up; sea wall built along 
river front, and building completed, 99, 
827. $4,500 allotted for extending the 
mining casemate; work begun, and exca- 
vation nearly completed, 99, 828. $9,746 
allotted for torpeao defense; all mines 
and cables removed from river, cleaned, 
and stored; searchlight operated. Un- 
loading mines descried. 99, 828. 

19IN1I. Extension to the mining case- 
mate built in 1891 completed, 1900,880. 



1¥ILL.ETS POimT. (See New York Harbor.) 

WINFIEL.D SCOTT. (See San Francisco, CaL) 

UrilVTHROP. (See Boston Harbor, Mass. ) 

WOOD. (See Xnv York Harbor. ) 

WOOL. (See Hampton Roads. ) 

YERBA BIJENA ISLAND, CAL. (Post). 



Eni^neerfi. 

Chief of Engineers. Reports, 68, 22; 
69, 21; 70, 30; 71, 28; 72, 28. 

Officer in Charge. Capt S. M. Mans- 
field, 1868-71. 

Operations. 

1§68. This post and depot were con- 
stituted by S. O. 34, dated A. G. O., Feb. 
10, 1868, and was first occupied on Mar. 
25. Work begun on making roads, 
clearing, and preparing part of the land 
for permanent occupation, and improv- 
ing the supply of water. 68, 22. 

1S69. Wharf built and necessary 
barracks, guardhouse, hospital, and other 
buildings completed, 69, 21. 



1 § 70. A military survey of the island 
in progress, 70, 30. 

1§T1. By G. O. 122. series of 1870, 
from the War Department, Company D, 
stationed at this post, was reduced and 
the skeleton company ordered tempora- 
rily to Willeta Point. The engineer prop- 
erty was left in charge of a small detach- 
ment left for that purpose. On June 30, 
1871, this post was transferred, by orders 
of the Secretary of War, to the Quarter- 
master's Department. 71,28. 

1§73. Engineer property was de- 
stroyed by fire on May 3, 1871. The 
small detachment of Company D, left to 

?iard it, was ordered to IViUets Point 
2,28. 
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STATEMEHnrg OF APPROPRIATIONS FOR FORTIFICATIONS. 



Recapitulation of ajypropriations for fortificaiicns by States. 

Alabama $1,796 

Arkaofias 152 

California 6,090 

Connecticut 360 

Delaware 2,485 

District of Columbia 1,250 

Florida 8,031 

Geoi^ 1,313 

Indiim Territory 16 

Looifiiana 3, 074 

Maine 3,764 

Maryland 1,955 

MaaBachusetts 4, 098, 

Miciiigan , 335 

Miasissippi 555 

New -Hampshire 1, 061 

New Jersey 1, 356 

New York 9,574 

North Carolina 1,160 

Pennsylvania 278 

Rhode Island 2,454 

South Carolina 2,070 

Texas 285 

Virginia 5,032 

MisoeUaneous 50, 195 



198.87 
707. 71 
000.00 
400.00 
708.98 
000.00 
490.27 
808.56 
000.00 
393. 21 
120.00 
505.40 
094.72 
000.00 
000.00 
771.00 
000.00 
957. 13 
764.59 
900.00 
316. 67 
844.91 
000.00 
113. 10 
799.12 



Total 108,748,894.24 



Alabama: 

Fort Gaines — 

1825-60 

Fort Morgan, Mobile Point — 

1821-56 $1,317; 251. 09 

Feb. 10,1875 25,000.00 



1453, 947. 78 



1,342,251.09 



Total 1,796,198.87 



Arkansas: 

Fort Smith— 
1836-44., 



152, 707. 71 



California: 

San Francisco, defenses of. (See BaUerieSy Pneu- 
matiCf under Miscellaneous) — 

1853-65 1,027,000.00 

Mar. 2,1889 22,000.00 

Aug. 18,1890 260,000.00 

Fort Alcatraz— 

1854-65 1,295,000.00 

June 12, 1866 90,000.00 

Mar. 2,1867 50,000.00 

July 11,1870 50,000.00 

Mar. 3,1871 75,000.00 

June 10, 1872 42,500.00 

Feb. 21,1873 50,000.00 

Apr. 3,1874 20,000.00 

Feb. 10,1875 25,000.00 



1,309,000.00 



1,697,500.00 
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California— Continued. 
Fort at Fort Point— 

1854-65 12,012,500.00 

June 12, 1866 125,000.00 

Mar. 2,1867 25,000.00 

July 11, 1870 100,000.00 

Mar. 3,1871 60,000.00 

JunelO, 1872 85,000.00 

Feb. 21,1873 65,000.00 

Apr. 3,1874 30,000.00 

Feb. 10,1875 25,000.00 

$2,517,500.00 

Fort at lime Point — 

June 12, 1866 75,000.00 

Mar. 2,1867 25,000.00 

July 11, 1870 100.000.00 

Mar. 3,1871 100,000.00 

June 10, 1872 75,000.00 

Feb. 21,1873 75,000.00 

Apr. 3,1874 \ 30,000.00 

Jan.lO, 1875 20,000.00 

500,000.00 

Fort at San Diego — 

Feb. 21, 1873 50,000.00 

Yerba Buena Island — 

Feb. 24, 1891 16,000.00 

Total 6,090,000.00 

Connecticut: 

Fort Griswold— 

1841-42 15,000.00 

Fort Hale— 

1865 50,000.00 

Fort Trumbull— 

1833-50 250,400.00 

Apr. '3, 1874, 25,000.00 

Feb. 10, 1875 20,000.00 

295,400.00 

Total 360,400.00 

Delairare: 

Fort Delaware — 

1821-63 2,041,208.98 

July 11, 1870 37,000.00 

Apr. 3,1874 25,000.00 

2, 103, 208. 98 

Fort opposite Fort Delaware — 

1862 200,000.'00 

Mar. 3,1871 50,000.00 

JunelO, 1872 42,500.00 

Feb. 21, 1873 35,000.00 

Apr. 3,1874 30,000.00 

Feb. 10, 1875 25,000.00 

382, 500. 00 

Total 2,485,708.98 

DIttrtet of Columbia: 

Washington, defenses of — 

1862-65 $1,250,000.00 
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Florida: 

Fort Barrancas— 

1838-57 1623,500.00 

Fort Clinch— 

1846-65 $700,000.00 

June 12, 1866 50,000.00 

Mar. 2,1867 12,500.00 

Fort JefferBon- . ^^^» ^^' ^ 

1844-65 2,725,000.00 

June 12, 1866 50,000.00 

Mar. 2,1367 25,000.00 

Mar. 3,1871 42,500.00 

June 10, 1872 42,500.00 

Feb. 21, 1873 50,000.00 

Fort Marion- ' 2,935,000.00 

1833-49 , 139,766.96 

July 5,1884 5,000.00 

Aug, 18, 1890 15,000.00 

Fort McRea- ^^^' ^^- ^ 

1833-60 447,000.00 

Fort Pickens — 

1828-57 766,223.31 

Feb. 10, 1875 25,000.00 

791, 223. 31 

Fort Taylor, Key West— 

1848-^ 2,160,000.00 

June 12, 1866 100,000.00 

Mar. 2, 1867 25,000.00 

June 10, 1872 42,500.00 

Feb. 21, 1873 50,000.00 

Apr. 3, 1874 20,000.00 

Feb. 10,1875 15,000.00 

2, 412, 500. 00 

Total 8,031,490.27 

Oeorgia: 

Fort Jackson — 

1823-57 270,000.00 

June 10, 1872 15,000.00 

285, 000. 00 

Fort Pulaski— 

1830-57 882,308.56 

Mar. 3, 1871 26,500.00 

June 10, 1872 25,000.00 

Feb. 21, 1873 60,000.00 

Apr. 3, 1874 20,000.00 

Feb. 10, 1875 25,000.00 

1 , 028, 808. 56 

Total 1,313,808.56 

Indian Territory: 

Fort Towson — 

184^-44 16,000.00 

EiOnlslana : 

fiayou Bienvenue, battery at — 

1826-50 113,951.80 

Fort Jackson — 

1822-63 795,692.00 

Mar. 3,1871 50,000.00 

JunelO, 1872 64,000.00 

Feb. 21,1873 65,000.00 

Apr. 3,1874 30,000.00 

Feb. 10,1875 25,000.00 

1,129,692.00 
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Louisiana— Continued. 

Fort Livingston — 

1833-57 $385,000.00 

Fort Macomb — 

1831^7 52,180.00 

Fort Pike, the Rigolets— 

1821-54 660,192.00 

Fort at Proctors Landing, Lake Borene — 

1855-57 150,000.00 

Fort St. Philip— 

1840-63 $363,300.00 

Mar. 3,1871 37,500.00 

JunelO, 1872 42,500.00 

Feb. 21,1873 50,000.00 

Apr. 3,1874 30,000.00 

Feb. 10,1875 25,000.00 

548, 300. 00 

Tower Dupre — 

1829^7 36,077.41 

Total '. 3,074,393.21 

Maine : 

Battery on Portland Head — 

JunelO, 1872 50,000.00 

Feb. 10,1875 20,000.00 

70, 000. 00 

Fort Gorges: 

1857-65 730,000.00 

June 12, 1866 50,000.00 

Mar. 2,1867 25,000.00 

Mar. 3,1871 15,000.00 

JunelO, 1872 20,000.00 

840, 000. 00 

Fort Knox: 

1841-65 930,000.00 

Fort McClary: 

1840-65 214,250.00 

Mar. 2,1867 25,000.00 

239, 250. 00 

Fort Popham: 

1857-65 375,000.00 

Junel2, 1866 50,000.00 

425, 000. 00 

Fort Preble: 

183^-65 412,970.00 

Mar. 2,1867 25,000.00 

Mar. 3,1871 28,500.00 

JunelO, 1872 42,500.00 

Feb. 21, 1873 40,000.00 

Apr. 3, 1874 20,000.00 

Feb. 10, 1875 10,000.00 

578, 970. 00 

Fort Scammel: 

1840-65 428,400.00 

Junel2, 1866 36,000.00 

Mar. 2,1867 25,000.00 

Mar. 3,1871 50,000.00 

JunelO, 1872 42,500.00 

Feb. 21, 1878 50,000.00 

Apr. 3,1874 30,000.00 

Feb. 10, 1875 20,000.00 

680,900.00 

Total 3,764,120.00 
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Hanrland : 

Fort Carroll— 

1846-64 $1,375,000.00 

Fort Foote— 

JunelO, 1872 $21,000.00 

Feb. 21,1873 25,000.00 

46,000.00 

Fort at Lazaretto Point — 

JunelO, 1872 13,000.00 

Fort Madison — 

1841-57 55,000.00 

Fort McHenry — 

1829-38 84,005.40 

JunelO, 1872 21,000.00 

Feb. 21, 1873 25,000.00 

Feb. 10,1875 20,000.00 

150, 005. 40 

Fort Washington — 

1821-65 238,000.00 

Junel2, 1866 20,000.00 

Mar. 2,1867 12,500.00 

JunelO, 1872 21,000.00 

Feb. 21,1873 25,000.00 

316, 500. 00 

Total 1,955,505.40 

MaMaetaiMetta: 

Battery on Long Island Head, Boston Harbor — 

Mar. 28,1867 5,000.00 

Mar. 3,1871 •. 37,500.00 

Apr. 3,1874 40,000.00 

Feb. 10.1875 30,000.00 

112, 500. 00 

Fort at Clark's Point, New Bedford Harbor — 

1857-65 650,000.00 

June 12, 1866 30,000.00 

Mar. 2,1867 15,000.00 

695, 000. 00 

Fort Independence — 

1832-1865 531,094.00 

Mar. 2,1867 25,000.00 

Mar. 3,1871 27,500.00 

July 11,1871 53,000.00 

June 10, 1872 42,500.00 

Feb. 21,1873 35,000.00 

714, 094. 00 

Fort Warren — 

1833-65 1,323,000.00 

Junel2,1866.. 25,000.00 

Mar. 2,1867 25,000.00 

July 11,1870 100,000.00 

Mar. 3,1871 50,000.00 

June 10, 1872 85,000.00 

Feb. 21,1873 40,000.00 

Feb. 10,1875 25,000.00 

1,673,000.00 

Fort Winthrop — 

1841-65 385,000.72 

Junel2,1866 30,000.00 

Mar. 2,1867 25,000.00 

July 11,1870 69,000.00 

Mar. 3,1871 45,500.00 

June 10,1872 64,000.00 

Feb. 21,1873 50,000.00 

668, 500. 72 
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MaMactautetts — Continued. 
Boston Harbor — 

Aug. 18,1890 $235,000.00 

Total 4,098,094.72 

Michigan: 

Fort at Green Bay — 

1834 10,000.00 

Fort Wayne — 

1841-65 $275,000.00 

June 12, 1866.... 50,000.00 

325,000.00 

Total 335,000.00 

llilMlMlppI: 

Fort at Ship Island — 

1857-65 545,000.00 

June 12, 1866 10,000.0p 

Total 655,000.00 

Mciir Hampihire: 

Battery in Portsmouth Harbor — 

1862-65 550,000.00 

Feb. 21, 1873 ' 50,000.00 

Apr. 3,1874 30,000.00 

Feb. 10, 1875 20,000.00 

650,000.00 

Fort Cyonstitution — 

1826-65 336,771.00 

June 12, 1866 75,000.00 

411, 771. 00 

Total 1,061,771.00 

Meiir Jersey: 

Battery at Finns Point — 

July, 11, 1870 33,500.00 

Mar. 3,1871 20,000.00 

Feb. 21, 1873 40,000.00 

Apr. 3,1874 30,000.00 

Feb. 10, 1875 25,000.00 

148, 500. OO 

Fort at Sandy Hook — 

1857-65 1,050,000.00 

Junel2, 1866 50,000.00 

Mar. 2,1867 25,000.00 

Aug. 1,1894 7,500.00 

Mar. 3,1897 75,000.00 

1,207,500.00 

Total 1,356,000.00 

Meiir York : 

Battery Hudson — 

1850-64 385,000.00 

July 11, 1870 30,000.00 

Mar. 3,1871 16,500.00 

June 10, 1872 17,000.00 

Feb. 21, 1873 29,000.00 

Apr. 3, 1874 13,000.00 

Feb. 10, 1875 15,000.00 

505,500.00 
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Neur York— Continued. 
Battery at Willets Point— 

1867-65 $950,000.00 

Junel2, 1866 50,000.00 

Mar. 2,1867 26,000.00 

July 11, 1870 90,000.00 

Mar. 3,1871 46,000.00 

June 10, 1872 76,500.00 

Feb. 21, 1873 40,000.00 

Apr. 3,1874 30,000.00 

Feb. 10, 1875 25,000.00 

$1,331,500.00 

Fort Ck)lninbuB and Castle William — 

1831-1864 416,897.00 

July 11, 1870 52,000.00 

468, 897. 00 

Fort Hamilton — 

1824-1866 988,000.00 

June 12,1866 30,000.00 

July 11,1870 46,000.00 

Mar. 3, 1871 25,000.00 

June 10,1872 40,000.00 

Feb. -21,1873 40,000.00 

Apr. 3, 1874 26,000.00 

Feb. 10,1875 10,000.00 

1,205,000.00 

Fort Lafayette — 

1829-1867 66,113.16 

Fort Montgomery — 

1841-1866 750,000.00 

June 12,1866 50,000.00 

Mar. 2, 1867 12,500.00 

812, 600. 00 

Fort Niagara — 

1838-1866 124,500.00 

Fort Ontario — 

1839-1866 145,500.00 

June 12, 1866 50,000.00 

195, 500. 00 

Fort Porter — 

1841-65 180,000.00 

Fort Schuyler — 

1826-65 1,052,000.00 

June 12, 1866 30,000.00 

Mar. 2,1867 25,000.00 

July 11, 1870 80,000.00 

Mar. 3,1871 57,600.00 

June 10, 1872 85,000.00 

Feb. 21,1873 65,000.00 

Apr. 3,1874 25,000.00 

Feb. 10, 1876 25,000.00 

1,444,500.00 

Fort Tompkins — 

1867-65 942,300.00 

June 12, 1866 50,000.00 

^*^- ^' ^^^^ {a238;000:41 

Mar. 3,1871 52,000.00 

June 10, 1872 83,000.00 

Feb. 21, 1873 30,000.00 

Apr. 3, 1874 30,000.00 

Feb. 10, 1875 20,000.00 

1 , 470, 300. 41 

Fort Wadsworth (formerly Fort Richmond) — 

1846-64 738,646.56 

Feb. 10, 1875 5, 000. 00 

743, 646. 56 

« Transferred, 
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Mciir York— Continued. 

Fort Wood, Bedloe»8 Island— 

1841-57 $218,000.00 

July 11, 1870 16,000.00 

JunelO, 1872 17,000.00 

$251, 000. 00 

New York — 

Aug. 18,1890 (gun and mortar batteries) 726,000.00 

Governors Island — 

Aug. 18,1890 50,000.00 

Total 9,574,957.13 

Mortli Carolina: 

Fort Caswell— 

1825-^7 544,264.69 

May 25, 1900 150,000.00 

694, 264. 59 

Fort Macon, Beaufort — 

1825-61 466,500.00 

Total 1,160,764.59 

— m 

PenntylTanla : 

Fort Mifflin— 

1841-65 75,900.00 

June 12, 1866 25,000.00 

July 11, 1870 .. 55,000.00 

Mar. 3,1871 26,000.00 

JunelO, 1872 72,000.00 

Feb. 10,1875 25,000.00 

Total 278,900.00 

Rhode Island: 

Battery on Dutch Island — 

186^-^ 350,000.00 

Feb. 21,1873 40,000.00 

Apr. 3,1874 20,000.00 

Feb. 10,1875 20,000.00 

430, 000. 00 

Fort Adams, Bretons Point — 

1824-65 1,838,316.67 

June 10, 1872 85,000.00 

Feb. 21,1873 65,000.00 

Apr. 3,1874 20,000.00 

Feb. 10,1875 15,000.00 

2, 023, 316. 67 

Fort Wolcott— 

1827-36 1,000.00 

Total 2,454,316.67 

South Carolina : 

Castle Pinckney — 

1841-56 12,000.00 

Fort Johnson — 

1841-54 38,700.00 

Fort Moultrie — 

1828-^ 942,144.91 

Mar. 3,1871 25,000.00 

June 10, 1872 35,000.00 

Feb. 21,1873 40,000.00 

Apr. 3,1874 20,000.00 

Feb. 10,1875 15,000,00 

1, 077, 144. 91 
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Soatta Carolina— Oontinned. 
Fort Somter— 

1840^9 $823,000.00 

Mar. 3,1871 25,000.00 

Jnnel0,1872 36,000.00 

Feb. 21,1873 40,000.00 

Apr. 3,1874 20,000.00 

$943,000.00 

Total 2,070,844.91 

Texas: 

Defenses of Galveston Harbor — 

1857-60 100,000.00 

Fort Brown — 

1854-55 150,000.00 

Mar. 3, 1875 25,000.00 

175,000.00 

Fort Duncan — 

1875 10,000.00 

Total 285,000.00 

¥lr|^iila : 

Fort Monroe — 

1821-65 2,224,113.10 

June 12, 1866 30,000.00 

Mar. 2.1867 25,000.00 

June 10. 1872 42,500.00 

Feb. 21, 1873 40,000.00 

Apr. 3,1874 30,000.00 

Feb. 10, 1875 20,000.00 

Feb. 24, 1891 27,000.00 

Artesian wells 6,000.00 

Aug. 1,1894 37,500.00 

Aug. 4,1886 100,000.00 

Aug. 10, 1888 75,000.00 

1890 20,000.00 

2, 677, 1 1 3. 10 

Fort Wool (formerly Calhoun), ripraps — 

1821-64 2,355,000.00 

Total 5,032,113.10 

Hltcellaneont : 

Batteries, gun and mortar — 

Feb. 24,1891 ^750,000.00 

July 23,1892 6500,000.00 

Feb. 18,1893 «50,000.00 

Auff 1 1894 / 400,000.00 

Aug. i,iw* < dioo^ooo.oo 

Mar. Ai»tfo < dioo^ooo.oo 

June 6,1896 | «10ojo0o!o0 

Mar ^ 1ftQ7 / A, 341, 333. 00 

jaar. tf,i»w/ <^ 2,500,000.00 

May 7,1898 3,000,000.00 

July 7,1898 2,562,000.00 

Mar. 3,1899 1,000,000.00 

May 25,1900 2,000,000.00 

17,203,333.00 

a Boston aDd New Vork harbors. rfConstnicting platforms. 

frSan Frandfloo Harbor and Hampton Roads. « Oonstructing necessary buildings. 

o Washington. 
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Mlscellaneouft— Continued. 
Batteries, pneumatic — 

July 7,1898 o|150,000.00 

May 25,1900 180,000.00 

$330,000.00 

Board, Endieott — 

Mar. 3,1885 40,000.00 

Columbia Biver, defenses at mouth of, Ore;;, and Wash. T. — 

1862-64 400,000.00 

Contingencies of fortifications — 

1821-66 : 5,711,677.17 

July 11,1870 ... 150,000.00 

Mar. 3,1871 250,000.00 

June 10, 1872 250,000.00 

Feb. 21,1873 100,000.00 

Apr. 3,1874 75,000.00 

Feb. 10,1875 75,000.00 

Mar. 3,1883 158.00 

July 7,1884 93.87 

Aug. 4,1886 2,339.42 

r 71. 17 

Sept. 30, 1890 \ 2,682.39 

( ft 74, 768. 48 

Mar. 3,1891 -[ gSOO 

July 28,1892 352.17 

Mar. 3,1893 77.02 

July 7,1898 2.22 

June 6,1900 54.79 

6, 692, 318. 60 

Fortifications — 

1813-36 4,860,723.10 

Fortifications of porta and harbors — 

1794-1812 4,551,046.30 

Fortifications, plans of — 

Aug. 18,1890 5,000.00 

Feb. 24,1891 5,000.00 

July 23,1892 5,000.00 

Feb. 18,1893 5,000.00 

Aug. 1,1894 5,000.00 

Mar. 2,1895 5,000.00 

June 6,1896 5,000.00 

Mar. 3,1897 5,000.00 

May 7,1898 5,000.00 

Mar. 3,1899 5,000.00 

May 25,1900 5,000.00 

55,000.00 

Fortifications on the northern frontier — 

1862 750,000.00 

National defense — 

Mar. 9, 1899 <^ 3, 817, 879. 62 

Plant, electric light and power — 

May 25, 1900 25,000.00 

Preservation and repair of fortifications — 

1841-61 67,000.00 

June 8,1868 200,000.00 

Mar. 3,1869 200,000.00 

July 11, 1870 75,000.00 

June 20, 1876 100,000.00 

Mar. 3,1877 100,000.00 

Mar. 3,1878 100,000.00 

Mar. 3,1879 100,000.00 

May 4,1880 100,000.00 

Mar. 3,1881 175,000.00 

a San Francisco Harbor. 

b Credited in accounts of Maj. J. C. Fremont. 

c Allotted from $60,000,000 for national defense. 
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Hlteellaneoiu— Continued. 

Preservation and repair of fortifications — Continued. 

May 19,1882 $176,000.00 

Mar. 3,1883 175,000.00 

July 5,1884 175,000.00 

Mar. 3,1885 100,210.00 

Sept.22,1888 100,000.00 

Mar. 2,1889 100,000.00 

Aug. 18, 1890 80,000.00 

Feb. 24,1891 80,000.00 

July 23, 1892 60,000.00 

Feb. 18,1893 46,000.00 

Aug. 1,1894 45,000.00 

Mar. 2,1896 45,000.00 

June 6,1896 50,000.00 

Mar. 2,1897 100,000.00 

May 7,1898 100,000.00 

Mar. 3,1899 100,000.00 

May 25, 1900 100,000.00 

$2,847,210.00 

Range and position finders — 

July 7,1898 150,000.00 

May 25, 1900 150,000.00 

300, 000. 00 

Seacoast mortar batteries — 

July 11, 1870 75,000.00 

Mar. 3,1871 100,000.00 

June 2,1872 100,000.00 

June 14, 1878 301.50 

276, 301. 50 

Sea walls and embankments — 

Sept.22,1888 , 117,000.00 

June 6,1896 17,975.00 

Mar. 3,1897 33,000.00 

May 7,1898 55,000.00 

Mar. 3,1899 2,600.00 

May 25,1900 50,000.00 

275, 475. 00 

Sites for seacoast defenses — 

June 12, 1866 35,000.00 

Mar. 2,1867 37,500.00 

Mar. 3,1871 150,000.00 

Aug. 18,1890 500,000.00 

Feb. 24,1891 500,000.00 

July 27,1892 500,000.00 

Feb. 18,1893 175,000.00 

Aug. 1,1894 150,000.00 

June 6,1896 500,000.00 

Mar. 3,1897 600,000.00 

May 7,1898 300,000.00 

Mar. 3,1899 300,000.00 

May 25,1900 200,000.00 

3, 847, 500. 00 

Surveys — 

Aug. 4,1886 12.00 

Torpedoes: 

May 19,1882— 

Torpedoes, preservation of torpedoes, ex- 
periments, and instruction of troops . - - 100, 000 
Mar. 3, 1883— 

One-half for latest improved torpedoes- . . 75, 000 
July 5, 1884— 

Purchase, if recommended, of submarine 

movable torpedoes 50, 000 

Improving and testing motors for movable 

torpedoes 25,000 
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IHIteellaneont— Continued. 
Torpedoes — Continued. 

July 5, 1884— Continued. 

Submarine mines $5, 000 

Torpedo experiments and instruction of troops . 20, 000 

Mar. 3, 1885— 

Submarine movable torpedoes 50, 000 

Motors for torpedoes 25, 000 

Appliances for submarine mines 19, 000 

Experiments and instructions 20, 000 

Sept. 22, 1888— 

Torpedoes 200,000 

Mar. 2, 1889— 

Torpedoes 250, 000 

Casemates and cable galleries 250, 000 

Experiments and instructions 30, 000 

Movable submarine torpedoes 50, 000 

Aug. 18,1890— 

Torpedoes 100,000 

Casemates and cable ^Ueries 100, 000 

Experiments, instruction 30, 000 

Feb. 24,1891— 

Mines and appliances 50, 000 

Casemates and cable galleries 50, 000 

Mar. 2, 1895— 

Mines and appliances 20,000 

Casemates, cable galleries, etc 20, 000 

June 6,1896— 

Mines, appliances, etc 100, 000 

Mar. 3, 1897— 

Mines, appliances, et€ 150, 000 

May 4, 1898— 

Mines, appliances, etc 50, 000 

Planting mines 300, 000 

May 7, 1898— 

Mines, appliancep, etc 150, 000 

June 8,1898— 

Mani la Harbor 1 50, 000 

July 7,1898— 

Care and maintenance of mine fields 736, 000 

Searchlights and other materials 650, 000 

Mar. 3, 1899— 

Mines, appliances, etc 50, 000 

May 25,1900— 

Mines, appliances, etc 50, 000 

— $3, 925, 000 

50, 195, 799. 12 

Grand total 108, 748, 894. 24 
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INDEX OF BRIDGES. 



NoTB. — ^The bridgen axe indexed under the name of the stream or harbor which they crois. 
The letter in parentheses after each title refers to the following: 

A.— Alterations. 

O. — Obetructing navigation : alterations reqaired in a Mpecifled time. 
S.— State laws, to be erected or altered under. 
Sp.— 8pecial acts of Ck)ngre88, erected under. 



ACUSHMET RIVER, BETWEEN IVEW BEDFORD AND FAIR- 

HAYEN, MASS. (S.) 

(Bristol County bridge. ) 



Eiifflnecn. 

Chief or Enginiebi«. Reports, 96, 
426; 07, 531. 

Plan*. 

Reconstruction plans partly (from Fair- 
haven to Popes Island) approved June 



23, 1896, pending results of survey pro- 
vided for m river and harbor act June 3, 
1896, 96, 426. Modified plans approved 
Sept. 23, 1896; construction plans (second 
part between Popes and Fish islands) 
approved July 17, 1897, 07, 532. 



ACIJSHMET RIYER, BETWEEN POPES AND FISH ISLANDS, 

NEW BEDFORD HARBOR, MASS. (S.) 

(Union Street Rwy. Co.) 



Eiifflneeni. 

Chief of Engineers. Report, 97, 535. 

Plant. 

Plans for a temporary bridge during 



reconstruction of county bridge l)etween 
Popes and Fish islands, approved (revoca- 
ble permit) Aug. 20, 1897, 07, 535. 



AHNAPEE RIVER, ALOOHA, WIS. (S.) 

(City bridge.) 



Engineers. 

Chief of Enginbbbs. Report, 99, 622. 



Plans. 

Approved Apr. 11, 1899, 99, 622. 



ALABAMA RIVER, NEAR MONTGOMERY, AL.A. (Sp.) 

(Mobile &. Ohio R. R. Co., successors to the Montgomery, TuscAloosa & Memphis 
Rwy. Co., formerly the Alabama Great Northwestern Rwy. Co.) 



Engineers. 

Chief of Enginbsbs. Reports, 90, 
336; 97, 530. 

Legislation. 

Original company authorized to con- 
struct bridge by act of Aug. 6, 1888, 90, 
336. By act of June 11, 1896, this fran- 

9207—02 95 



chise was granted to the Mobile & Ohio 
R. R. Co., 97,530. 

Plans. 

Original company's plans approved 
Aug. 5, 1889, 90, 336. Plans, June 10, 
1897, for a different location, approved 
June 16, 1897, 97, 530. 
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ALABAMA RIYER, NEAR MOMTOOMERY, AL.A. (Sp.) 

(Montgomery Bridge Co.) 



Eiifffneert. 

Chief of Engineers. Report, 04, 425. 
Engineer in Charge. Maj. F. A. Ma- 
ban. 

lieglslatlon. 

Company authorized to construct bridge 
by act of Mar. 1, 1893, 04, 425. 



Plant. 

Plans submitted Feb. 8, 1894; modified 
Feb. 23, 1894; approved Mar. 27, 1894, 
04, 425. 



ALABAMA RIYER, SEL.MA, AL.A. (A.) 



Englneen. 

Chief of Engineers. Reports, 86, 
370, 2136. 

Board of Engineers. Bridge consid- 
ered an obstruction to navigation; recom- 
mended that the bridge company be re- 
quired to prepare a channel between 
pivot span and north bank for the passage 
of boats at all stages exceeding a 24-f. 



stage, and to provide such future facilities 
to navigation as might be required, 86, 
2136. 

Plang. 

It having been represented that the 
bridge was likely to create an obstruction 
to navigation, a Board of Engineers was 
convent in 1886 to consider and report 
upon the question, 86, 370, 2136. 



ALEqrA CREEK, MEAR PORTI^AND, F£.A. (S.) 

(Walton County bridge.) 



Engineer*. 

Chief of Engineers. Report, 07, 534. 



Plant. 

Approved Aug. 11, 1897, 07, 534. 



A&.OER (OR RROOKS) SL.OrOH, WAHKIAKUM COIJIVTY, 

WASH. (Sp., etc.) 

(Coimty bridge.) 



Engineers. 

Chief of Engineers. Report, 02, 404. 

Engineer in Charge. Capt. T. W. 
Symons. 

liegltlatlon. 

County author! zeil to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of Washington, 02, 404. 

Plant. 

Approved Mar. 19, 1892. Completion 
of bndge reported on June 25, 189^ 02, 
404. 



AL.HAMRRA S&.OUOH. (See Pacheco SlaugK) 

AL.&.EOHEMY RIVER. (See Ohio River, etc. ) 

AL.L.EOHE9rY RIVER, CREIOHTOM, PA. (S.) 

(Creighton Bridge Co.) 



Engineers. 

Chief OF Engineers. Report, 04, 428. 

Engineer in Charge. Capt. R. L. 
Hoxie. 



Plans. 

Approved Feb. 27, 1894, 04, 428. 



AI.L.EOHE1VY RIVER, FREEPORT, PA. (S.) 
(Armstrong and Westmoreland counties' bridge.) 



Engineers. i Plans. 

Chief qf Engineers. Report, 06, 426. | Approved May 6, 1896. 
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AIXlMSHESrr RITER, MEAR MOSOROFE, PA. (S.) 

(Allegheny & Western Rwy. Co. ) 



Englnecn. 

Chibf of Enginkkrh. Report, 98, 5^^. 

Plans* 

Modified plans approvt^d Feb. 23, 18iW. ! 



Modified plans reducing the length of 
spans and changing construction ot piers 
approved May 24, 1898. 98, 535. 



AULEOHEIVY RIVER, IVEW KEIVSIMOTOIV, PA. (S.) 

( New Kensington Bridge Co. ) 

Eniflneen. Plans. 

Chisf op Kkginsbrs. KeiM>rt, 98, ! Modified plans appn)ve<l April 8, 1S98, 
535. 98, 5:35. 

AL.L.EOHEIVY RIVER, UTEW KENSIMOTON, PA. (S.) 

(Tarentum Bridge Co. ) 

Enn^neers. Plans. 

Chief OF Enginbkrs. Report, 98,470. ApproviHl June 10, 1893, 93, 470. 
Engineer in Charge. Lt. Col. A. 
Stickney. 



AL.&.EOHENY RIVER, OIL. €ITV, PA. (Sp., etc*.) 

(Relief Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 92, 410. 
Engineer in Charge. Maj. A. Stick- 
ney. 

l«e0lslatlon. 

Company auth orissed to construct bridge 



under act of July 13, 1892, sec. 3, and act 
of Pennsylvania, 92, 410. 

Plant. 

Approved Sept. 1, 1892, 92, 410. 



AL.L.E01IENV RIVER AT PITTSRVRO, PA. (S.) 



Eniflneert. 

Chief of Engineers. Report, 76, ii, 
121. Approves report of Maj. Merrill, 

75, ii, 684. 

liefflslatlon. 

Bridge aathorized by Pennsylvania, 

76, ii, 685. 



Plant. 

Maj. Merrill reported bridge a serious 
and unnecessary obstruction to naviga- 
tion, 76, ii, 687, 688. Drawspan recom- 
mended, 75, ii, 687, 688. Plan, 75, ii, 
686. 



A&.L.EOHENV RIVER, ]%EAR PITTSRURO, PA. (Sp.) 

(Botler & Pittsburg R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 96, 424. 

Eieglftlatlon. 

Aathorized by act of June 11, 1896, 96, 
424. 



Plant. 

Approve<l Aug. 18, 1896, 96, 424. 



AI^I^EOSnBNT RIVER, HI01I&.AMD PARK, FROM A POINT 
AT OR NEAR PITTSRVRO, PA., TO S1IARP8R1JRO, PA. (S.) 

(Highland Park Bridge Co.) 



En^neers. 

Chief of Enginebbs. Report, 1900, 
699. 



Plant. 

Approved Sept. 13, 1899, 1900, 699. 
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ALLiEOHENY RIVER, PITTSRIJRO (SIXTH STREET), PA. 

(»P.) 
(Allegheny Bridge Co.) 



Engineer*. 

Chief of Enoinbbrs. Reports, 91, 
431 ; 92, 408. 

Engineer in Chaboe. Lt. Col. W. E. 
Merrill. 

Eiei^ltlatlon. 

Authorized under act of Sept. 19, 1890, 



sec. 7, and act of Pennsylvania, 91, 
431. 

Plant. 

Approved May 2, 1891, 91, 431. Plans 
for false work, erected during progress of 
work, approved Aug. 4, 1892, 92, 408. 



AL.&.EOHENY RIVER, PITTSBVRO TO SHARPSBrRO, 

PA. (S.) 

(Pittsburg & Sharpsburg Bridge Co.) 



Eni^lneers. 

Chief of Engineers. Report, 98, 537. 



PlanN. 

Approve*! Aug. 24, 1898, 98, 537. 



ALLEOHEIVY RIVER, BEI.OW TAREMTUM, PA. (S.) 

(Kensington Rapid Transit Bridge Co.) 



Eni^lneer*. 

Chief of Engineers. Report, 94, 428. 

Engineer in Charge. Capt. R. L. 
Hoxie. 



Plan9. 

Submitted Mar. 28, 1894; modified 
Apr. 14, 1894; approved Apr. 28, 1894, 
94, 428. 



AL.TAIIIA11A RIVER, DOCTOR TOWN, OA. (A.) (See AslUey River; 

Ogeechee River. ) 

(Savannah, Florida & Western R. R. Co.) 



Engineers. 

 Engineer in Charge. C^l. Q. A. Gill- 
more. Report, 88, 2549. 



Plans. 

Bridge without a draw; an obstruction, 
88, 2550. 



AMACOSTIA RIVER (Eastern Braneli ofPotomae River). 

(Benning' 8 Bridge, upper.) 



Engineers. 

Engineers in Charge: 

Maj. N. Michler, 1867-70. Reports, 
67. 521; 68, 890; 69, 493; 70, 518. 

Maj. O. E. Babcock, 1871-77. Reports, 
71, 969; 72, 1015; (Col.), 74, ii, 394, 
76, ii, 810; 76, ii, 690; 77, ii, 1066. 

Lt. Col. T. L. Casey, 1879-80. Reports, 
79, 1882; 80, 2342. 

Col. A. F. Rockwell, 1881-84. Reports, 
81, 2715; 82, 2738; 83, 2101; 84, 2346. 

Lt. Col. J. M. Wilson, 1885-86. Re- 
ports, 85, 2509; 86, 2084. 

Lt. Col. C. J. Allen, 1899. Report., 99, 
1447. 

Operations. 

18«r. Recently rebuilt, 67, 521. 



1S6S-73. Minor repairs made, 68, 
890; 70. 618; 71, 969; 72, 1015. - 

1974-77. Repairs made, 74, ii, 394; 
76, ii, 690; 77, ii, 1066. 

1 978-79. Thoroughly repaired, 70, 
1882. 

1994^93. Extensive repairs made, 
80, 2342; 81, 2715; 82, 2738. 

1993-96. Roadway repaired, 83, 
2101; 84, 2346; 85, 2509; 86, 2084. 

Projects. 

Bridge forms an Important connection 
between D. C. and Md., 70, 518. 

Lt. Col. Wilson estimated, 1886, it 
would cost $10,000 to improve the bridge, 
86, 2084. 
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AJWACOSTIA RIYER (Easlem Branch of Potomac River). 

(New Navy- Yard Bridge.) 



Appropriatlom. 

1ST4. $146,000, 75, ii, 806. 

Contracts. 

18 74. Clark, Reeves & Co., bridge 
(within limit of appropriation, $146,000), 
75, ii, 817. 

En^nccr«« 

Chief op Enginkebs. Reports, 75, 
126; 76, ii, 688. 

Engineers in Charge: 

Col. O. E. Babcock, 1875-77. Reports, 
75, ii, 806; 76, ii, 687; 77, ii, 1066, 
1070. 

Lt. Col. T. L. Casey, 1879-80. Reports, 
70, 1883; 80, 2342. 

Col. A. F. Rockwell, 1881-84. Re- 
ports, 81, 2715; 02, 2738; 88, 2101; 84, 
2346. 

Col. J. M. Wilson, 1885-86. Reports, 
85, 2509; 86, 2084. 

Lt Col. C. J. Allen, 1899. Report, 
99, 1447. 

EtCglftlatlon. 

Construction authorized by act of June 
22, 1874; 75, ii, 806. 

One of the railroad tracks removed ac- 
cording to act of March 3, 1879; 79, 
1882. 

Operations. 

1874-75. Bridge completed and 
opened to the public June 17, 1876; 75, 
ii, 806. 



1876-77. Some repairs made, 77, 
ii, 1066. 

1879-80. Roadway and foot walks 
repaired, 80, 2342. 

188<>-81. Extensive repairs made, 
81, 2715. 

1881-83. Sidewalks, roadway, and 
brick pavements repaired, 82, 2738. 

1883-86. Roadway repaired, 88, 
2101; 84, 2346; 85, 2509; 86, 2084. 

PrlTate (corporate) iirork. 

Permission to lay rails across the Ana- 
costia Bridge was granted Mar. 14, 1876, 
to the Anfi^ostia & Potomac River R. R. 
Co., by the Secretary of War, under cer- 
tain restrictions and regulations, 76, ii, 
688. 

Company removed east track, 79, 
1882. 

Projects. 

Lt. Col. Wilson estimated, 1886, it 
would cost $5,500 to improve the bridge, 
86, 2084. 

Surreys. 

Survey made, 1875. 75, ii, 806. 

Report made, 1875, by Col. Babcock 
on the application of the Anacostia & 
Potomac River R. R. Co. for permission 
to lay rails across the Anacostia Bridge 
(see Private work), 76, ii, 687. 



ANACOSTIA RIVER (Eastern Brancli of Potomac River) . 

(Old Navy- Yard Bridge, lower. ) 



Engineers. 

£ng INKERS IN Charge: 

Maj. N. Michler, 1867-71. Reports, 
67, 521; 68, 891; 69, 494; 70, 518; 71, 
975. 

Maj. O. E. Babcock, 1870-74. Reports, 
70, 969; 72, 1015; (Col.), 74, ii, 394. 

licslslatlon. 

Application made, 1868, to Congress to 
incorporate the Uniontown & Washing- 
ton City R. R. with authority to lay 
tracks along certain streets and to cross 
this bridge, 68, 891. 

Operations. 

1867. Bridge recently renovated, 
67, 521. 

1867-68. Floor repaired, 68, 891. 



1869-70. Continual repairs being 
made, 70, 518; 71, 1015. 

1 8 73-74. Broken span repaired, 74, 
ii 394. 
' 1874-76. Repairs made, 76, ii, 690. 

Projects. 

Act of Congress authorized the bridge 
to be sold by auction, June 21, 1875. 
Bids too low; no sale. 75, ii, 810. 

Surveys. 

Survey of the lower bridge, known as 
the Navy- Yard Bridge, across the Ana- 
costia River, and plan for a {)ermanent 
structure across same, capable of sustain- 
ing railroad track and cars, with estimate 
of cost, ordered by a resolution of the 
Senate June 20, 1868, made, 1868, by 
Maj. Michler, 68, 891, 69, 494. 
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AIVACOSTIA RIVER (Emtern Branch of Potomac River). 

(Washington, D. C.) 



Engineer*. 

Chief op Engineers. Report, 96, 
430. 

Engineer in Charge. Maj. C. E. L. B. 
Davis, 1896. Report, 96, 3889. 

Physical characteristics. 

Borin^i^s for site of bridge, 96, 3892, 
3901. 
Comparison of routes, 96, 3895. 

Projects. 

Description of proposed bridge, 96, 
3895. 
Maj. Davis estimated, 1896, it would 



cost $779,130 to constract a bridge at the 
foot of First street SW., 96, 3899. 

Surreys. 

Survey, plan, and estimate of cost of 
oonstruction of a sabstantial and suitable 
bridge, with necessary approaches, from 
foot of South Capitol street, or below it 
at the most available point, across the 
Eastern Branch of the Potomac River, 
and report thereon, ordered by act of 
Mar. 2, 1895, made, 1896, bv Maj. Davis 
(report unfavorable to site) (see Awecte), 
96, 3890. 



ANACOSTIA RIVER, D. €. 

(Baltimore & Potomac R. R.) 



Eni^lneers. 

Engineer in Charge. Lt. Col. C. J. 
Allen, 1899. Report, 99, 1447. 



Projects. 

Description of bridge, 99, 1447. 



AIVACOSTIA RIVER, D. €• 

(Pennsylvania avenue bridge — highway.) 

Eiidlneers. ' Projects. 

Engineer in Charge. Lt. Col. C. J. Description of bridge, 99, 1447. 
Allen, 1899. Report, 99, 1447. 



AIVACOSTIA RIVER (In line with Massacliusetts aTcnue 

extended) . 

(Washington, D. C.) 



Eni^lneers. 

Chief of Engineers. Report, 98, 541. 

Engineer in Charge. Lt. Col. C. J. 
Allen, 1898. Report, 98, 3598. 

Physical characteristics. 

Borings on site, 98, 3600. 

Projects. 

Col. Allen estimated, 1897, it would 
cost $441,208 for a steel truss bridge, 98, 
3606. 



Description of proposed bridge, 98, 
3602-3606. 

Surveys. 

Survey, plan, and estimate of cost of 
a bridge across the Eastern Branch of 
the Potomac River (Anacostia River) in 
line with Massachusetts avenue extended 
eastward, ordered by act of Feb. 17, 1897, 
made, 1897, by Col. Allen. (See Proj- 
ects) , 98, 3599. 



AqriA CREEK, VA. (S.) 

(Richmond, Fredericksburg & Potomac R. R. Co.) 

En^neers. ; Plans. 

Chief of Engineers. Report, 96, 479. _ Plans for new draw in bridge approved 

Engineer in Charge. Maj. C. E. L. 
B. Davis. 



June 6, 1895, 95, 479. 
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ARK AMS AS RITER. (See OuMhiia River and PelU Jean River. ) 

ARKANSAS RITER, CURIIIIMOS LANDINO, ARK. (Sp.) 

(Kansas City, Arkansas & New Orleans R. R. Co. at.) 



Euffiiieert. 



Plant. 



Chikp op Enginbbbs. Report, 90, 337. Plan and location submitted and ap- 
proved by Secretary of War, Feb. 25,1890, 



E«esltlatlon. 

Authorized by act of July 24, 1888, 00, 
337. 



90, 337. 



ARKANSAS RITER, DARDAMEE.LE, ARK. (Sp.) 

(Cable City Bridge Construction Co. ) 



En^lneert. 

Chief OP Engineers. Report, 91,430. 
Engineer in Charge. Capt. H. S. 
Taber. 

lieg^tlatlon. 

Company authorized to construct 
bridge by act of Sept 30, 1890, 91, 430. 



Authorized to erect an additional tower 
to operate draw, conditionally, May 16, 
1891, 91, 430. 

Plant. 

Approved Dec. 23, 1890, 91, 430. 



ARKANSAS RITER, FORT SBIITH, ARK. (Sp.) 

(Kansas & Arkansas Valley R. R. Co.) 



En^neerf. 

Chief of Engineers. Report, 90, 338. 

Liesltlatlon. 



Plant. 

Plan and location submitted and ap- 
•? ■■iHuwn. proved by Secretary of War, May 17, 1 890, 

AuthOTi»Bd"by act of March 15, 1890, | ^^' ^^' 
90,338. I 



ARKANSAS RITER, NEAR HICKS RCK^K, INDIAN TERRI- 
TORY. (Sp.) 

(Kansas City, Pittsburg & Gulf R. R. Co.) 



Enfflneert. 

Chief op Engineers. Report, 95, 
476. 
Engineer in Charge. Lt. W. L. Sibert. 

E«eg^tlatlon. 

Company authorized to construct bridge 
by act of Feb. 27, 1893, 95, 476. 



Plant. 

Plans submitted June 21, 1895, modi- 
fied July 22, 1895; approved July 29, 
1895, 95, 476. 



ARKANSAS RIVER, LITTLE ROCK, ARK. (Sp.) 



Eni^lneert. 

Chief of Engineers. Reports, 81, 
267; 84, 270, 1789. 

E«esltlatlon« 

Bridge authorized by acts of July 1, 
1870, and May 31, 1872, 81, 2010; 84, 
270, 1789. 

Plant. 

Submitted by Little Rock Bridge Co. 
in compliance with act of May 31, 1872, 



approved by Chief of Engineers and Sec- 
nBtary of War Feb. 15, 1873, 78, 591, 592. 

Requirements of Congress, 81, 2010. 

Plan, bridge company, 81, 2013. 

Board of surveyors convened at Little 
Rock. Bridge unequal to the require- 
ments of commerce, 81, 2013. 

Modifications recommended bv Maj. 
Adams concurred in bv the Chief of 
Engineers and approved by the Secretary 
of War, 84, 1790, 1791. 
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ARKANSAS RIVER, LITTLE ROCK, ARK. (Sp.) 

(Choctaw & Memphis R. R. Co.) 



Enslneem. 

Chibf of Rnoinbebs. Report, 00, 618. 

Legislation. 

Company authorized to construct bridge 
by act of Jan. 10, 1899, 00, 618. 



Plans- 
Approved Mar. 1, 1899, 00, 618. 



ARKANSAS RITER, LITTLE ROCK, ARK. (Sp.) 
(Little Rock Bridge & Terminal Ry. Co.) 



Engineers. 

Chibf of Engineers. Report, 04, 425. 
Engineer in Charge. Capt. C. F. 
Palfrey. 

Legislation. 

Company authorized to construct bridge 



by act of Mar. 2, 1891; amendment by 
act of Feb. 11, 1893, 04, 425. 

Plans. 

Approved Dec. 7, 1893, 04, 425. 



ARKANSAS RIVER, LITTLE ROCK, ARK. (Sp.) 

(Pulaski County bridge. ) 



Engineers. 

Chief of Engineers. Report, 06, 423. 

Legislation. 

County authorized to construct bridge 



by act of Feb. 28, 1893; amending act, 
May 13, 1896, 06, 428. 

Plans. 

Approved June 12, 1896, 06, 423. 



ARKANSAS RIVER, VAN BUREN, ARK. (Sp.) 



Engineers. 

Chief of Engineers. Report, 84, 270, 
1792. 

Legislation. 

Bridge authorized by act of July 3, 
1882, 84, 270. 

Plans. 

Plans as originally proposed modified 
by the recommendations of a board of 



engineers. Railroad company objected 
to the changes. In 1884 the railroad 
company proposed to construct at its own 
expense anv work which might subse- 
quently be found necessary for the main- 
tenance of navigation. The Chief of 
Engineers thereupon recommended the 
approval of original site, which was ap- 
proved by the Secretary of War. 84, 
270, 1792, 1796. 



ARKANSAS RIVER, NEAR VAN BIJREN, ARK. (Sp.) 

(Fort Smith & Van Buren Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 05, 475. 

Legislation. 

Company authorized to i^onstnict 



bridge by act of March 9, 1894, 05, 475. 

Plans. 

Approved Mar. 8, 1895, 05, 475. 



ASHEPOO RIVER, S. C. (A.) 
(Charleston & Savannah R. R. bridge — new.) 



Engineers. 

Engineer in Charge. Capt. F.V^ Ab- 
bot, 1889. Report, 80, 2796. 



Plans. 

Company should be required to remove 
piles of old bridge if the United States 
ever does any work on this river, 80, 
2796. 



ASHLEY RIVER, S. C. (O.) 
(New bridge Co.) 



Engineers. 

Chief of Engineers. Report, 01, 433. 



Plans. 

Required alterations to be, and were, 
completed hy July 1, 1891, 01, 433. 
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ASmLEY, EBI8TO, SALKAHATCHIE, CHEEHAN^ SAVAMMAH, 
AND ALTABIAHA RIVERS, AND HT. AUOUSTINE CREEK, 

OA. AND 8. €. (A.) 



Engineers. 

Engineer in Ghaboe. Col. Q. A. Gill- 
more. Report, 88, 2629, 2663. 

Plans. 

Description of the bridges and of the 
modifications proposed therein, 88, 2630. 



Modifications suggested by Col. Gill- 
more in such of these structures as ol>- 
struct navigation, 88, 2CA]ii. 



ASHTABULA RITER, ASHTABULA, O. (S.) 

(Lake Shore & Michigan Southern Ry. Co.) 



Eniflneers. 

Chief op Engineers. Report, 97, 534. 



Plant. 

Reconstruction plans approved May 11, 
1897, 97, 534. 



ASHTABULA RIVER, O. (O.) 
( Ashtabula County bridge. ) 

Engineers. • Plans. 

Chief of Engineers. Report, 96, 429. Specified alterations required on or l)e- 

fore Apr. 1, 1898, 96,429. 

ATKINS BAY, KENNEBEC RIVER, PHIPPSBURO, ME. 

(Sp., etc.) 

(Sagadahoc County bridge.) 

Eni^lneers. under act of Sept. 19, 1890, sec. 7, and 

Chief of Engineers. Report, 92, 405. 
Engineer in Charge. Lt. Col. P. C. 



Hains. 

E«eg^slatlon. 

County authorized to construct bridge 



act of Maine, 92, 405. 

Plans. 

Submitted July 30, 1891. On May 2, 
1892, no objections. 92, 405. 



BACK COVE (channel leading to), PORTLAND HARBOR, ME. 

(O.) 

(Grand Trunk Ry. Co. of Canada. ) 



Engineers. 

Chief of Engineers. Reports, 90, 
343; 91, 435. 



Plans. 

Specified alterations required on or be- 
fore Jan. 1, 1892, 91,4:i5. 



Enf^lneers. 



BALL CLUB RIVER, MINN. (S.) 

( Eastern Ry . Co. ) 

Plans. 



Chief OF Enoinrbrs. Report, 98, 535. Approve<l Apr. 7, 1898, 98, 5:i5. 



Engineers. 



BARLOWS RIVER, BOURNE, MASS. (S.) 

(Town bridge. ) 

Plans. 



Chief of Engineers. Report, 98, 535. Reconstruction plans approve<l May 24, 

1898, 98, 535. 

BARTHOLOMEW BAYOU, ARK. (Sp.) 
(Mississippi River, Hamburg & Western Ry. Co.) 

Engineers. | Plans. 

Chief of Engineers. Report, 98, 531. | Approve<l May 17, 1898, 98, 531. 

Legislation. , 

Company authorizetl to construct hridgo ' 
by act of Mar. 12, 1898, 98, 531. 
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BASTROP BAYOIJ AND CHOCOLATE BAYOU, TEX. (8p., etc) 

(Brazoria County bridges. ) 



Eniineerfi. 

Chief op Enoinebbs. Rejiort, 02, 409. 
Engineer in Charge. Maj. C. J. Allen. 

lieirlslatlon. 

County authorized to construct bridges 



under act of July 13, 1892, sec. 3, and act 
of Texas, 92, 409. 

Plans. 

Plans for these two bridges approved 
Aug. 24, 1892, 02, 409. 



BEACH THOROIJOHFARE. (See SchuylkiU River, etc.) 



BELFAST BAY, RE. (H.) 
(City bridge.) 



Eni^lneers. 

Chief of Engineers. Report, 06, 425. 



Plans. 

Approved Dec. 6, 1895, 06, 425. 



BEL.L.E RITER, RARIME CITY, MICH. (S.) 

(Rapid Ry. Co.) 



Eni^lneers. 

Chief of Engineers. Report, 00, 623. 



Plant. 

Approved July 3, 1899, 00, 623. 



BEE.L.E RIVER, RAROfE CITY, MICH. (S.) 

(Detroit & Northern Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 00, 623. 



Plans. 

Approved July 26, 1899, 00, 623. 



BEVERLY HARBOR, BETWEEIV SAL.EM AND BEVERLY, 

MASS. (S.) 

(Essex County bridge — Essex bridge. ) 



Ehi^ineers. 

Chief of Engineers. Report, 07, 532. 

Plans. 

Reconstruction plans for the draw and 



plans for a temporary bridge were ap> 
proved Nov. 19, 1896, 07, 532. 



BIO BL.ACK RIVER, MISS. (A.) 



Engineers. 

Engineer in Charge. Capt. E. Berg- 
land. Report, 88, 2554. 

Plans. 

Description of Louisville, New Orieans 
& Texas it. R. bridge. An obstruction 
at all stages of water. Center span should 
be made a pivot draw. The two county 



bridges should be changed to draw- 
bridges. 88, 2554. 

Description of Vicksbui^ & Meridian 
R. R. bridge. Authorized by MiasisBippi, 
1865. An obstruction at all stases. One 
of the piers should be replaced by a pivot 
pier and two of the spans by a pivot draw. 
88, 2554. 



BIO BL.ACK RIVER, BALDWIIV FERRY (Abont 1ft miles east 

of VIeksburg, Miss). (Sp., ete.) 

(Warren County bridge.) 



Engineers. 

Chief of Engineers. Report, 02, 405. 
Engineer in Charge. Capt. J. H. 
Willard. 

lieglslatlon. 

Countv authorizeil to construct bridge 



under act of Sept. 19, 1890, sec. 7, and 
act of Mississippi, 02, 405. 

Plans. 

Approved Apr. 28, 1892, 02, 405. 
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BIO BE.ACK RITER, HA1VKIM80IVS FERRY, MIM. (8.) 

(Warren County bridge. ) 



Englneerf. 

Chief of £noinbbb8. Report, 04, 430. 

Engineer in Cbabob. Capt. J. H. 
Willard. 



Plant. 

Approved Aug. 30, 1894, 94, 430. 



BIO HATCHEE RITER, NEAR BROWNSTILL.E, TENM. (8.) 

(Haywood County bridge.) 



Engineers. 

Chief of Engineers. Report, 08, 536. 



Plant. 

Approved July 16, 1898, 08, 536. 



BIO HORN RITER, RONT. (Acrottthe). (A*) 

(Bridge of the Northern Pacific R. R. Co.) 



En^lneem. 

Engineer in Charge: Capt C. B. 
Sears. Report, 88, 2670. 



Plant. 

Bridge an obstruction; should be pro- 
vided with a draw giving a free channel 
way of 100 f. width, 88, 2670. 



BIO SANDY RITER. (See Ohio River, etc.) 

BIO SANBY RITER, W. TA. (near the moutli of the). (A.) 

(Chesapeake & Ohio R. R. Co.) 



Eng^lneers. 

Engineer in Charge. Capt. J. C. 
Post. Report, 88, 2578. 



Plant. 

Capt. Poet recommended the removal 
of pile and cofferdam obstructions about 
one of the piers, 88, 2578. 



BIO SANDY RITER AT CATLETTSBIJRO, KY. (8p.) 

(Chesapeake & Ohio R. R. Co.) 



Enfflneert. 

Chief of Engineers. Reports, 08, 
464; 05, 474. 

Engineer in Charge. Maj. D. W. 
Lockwood. 

lieg^tlatlon. 

Construction authorized 1}y act of Feb. 
15, 1893, 08, 464. 



Plant. 

To replace existing structure, approved 
Feb. 25, 1893, 08, 464. Modified plans, 
omitting the roadway and sidewalks, 
Nov. 23, 1894, approved Nov. 30, 1894, 
I 05, 474. 



BIO SANDY RITER FROM KENOTA. W. TA., TO CATL.ETTS- 

BIJRO, KY. (Sp.) 

(Ohio Valley Electric Ry. Co. ) 



Eng^lneert. 

Chief of Engineers. Report, 1000, 
697. 

liegltlatlon. 

Company authorized to construct 



bridge by act of April 30, 1900, 1000, 
697. 

Plans. 

Approve<l June 12, 1900, 1000, 697. 
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BIO SANDY RIVER, TUO FORK (91 and 9fti miles above Cat- 

letUiburg, Ky.— Two bridges). 

(Norfolk & Western R. R. Ck).) 



Engineers. 

Chief of Engineers. Report, 9 1 , 431 . 
Enoinbbr in Chabob. Maj. D. W. 
Lock wood. 

liegisiatlon. 

Company authorized to construct 



bridges by act of Feb. 9, 1891, 9X, 431. 

Plans. 

Plans for the two bridges approved Feb. 
I 13, 1891, 91, 431. 



BE.ACK CREEK, FLA. (8.) 

(Walton County bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 536. 



Plans. 

Approved July 9, 1898, 98, 536. 



BLACK CREEK, CLAY COUIVTT, FL.A. (8.) 

(Jacksonville, Tampa & Key West Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 98, 470; 
Engineer in Charge. Lt. A. M. 
D'Armit, 



Plans. 

Reconstruction plans approved Aug. 
15, 1893, 98, 470. 



BliACK RITER. (See Mwumgahda River and) 

BLACK RITER, EL WOOD STREET, PORT HIIROIV, RlCil. (8.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 
533. 



Plans. 

Modified plans approved Oct 26, 1897, 
98, 533. 



BLACK RITER, TENTH STREET, PORT HIIROM, RICH. (S.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 97, 534. 



Plans. 

Approved June 29, 1897, 97, 534. 



BLACK RITER, LORAIN, OHIO. (S.) 
(Lorain County bridge. ) 



Engineers. 

Chief of Engineers. Report, 99, 621. 



Plans. 

Approved Oct. 19, 1898, 99, 621. 



BLACK RITER, POCAHONTAS, ARK. (Sp.) 

(Pocahontas Bridge Co. ) 

Engineers. I Plans. 

Chief of Engineers. Report, 99, 618. : Approved Nov. 17, 1898, 99, 618. 

Legislation. 

Company authorized to construct bridge 
by act of Apr. 21, 1898, 99, 618. 

BLACK RITER, SOUTH HATEN, MICH. (A.) 



Engineers. 

Engineers in Charge. Maj. W. Lud- 
low, 1889. Report, 89, 2800. 



Plans. 

Wooden bridge, narrow draw opening, 
partly obstructing navigation; an all-iron 
swinging bridge to take its place under 
consideration, 89, 2801. 



BEPOBT8 OF CHIEF OF ENGIKEEB8, U. ». ABMY. 



1517 



BLJiCK RITER, WASH. (8.) 

(Seattle & Rainier Beach By. Co.) 



Englneerf. 

Chief op Enginbsbs. Report, 97, 531. 



Plans. 

Approved Sept. 11, 1896, 97, 531. 



BL.I1VD SLOUOH, OREO. (8.) 

( Astoria & Colombia River R. R. Co. ) 



Engineers. 

Chibf op Enoinskbs. Report, 97, 533. 



Plans. 

Plans sabmitted May 22, 1896, approved 
Mar. 8, 1897, 97, 533. 



BOSTOIV HARBOR.— BOSTON AMD CASTLE ISLAND (naviga- 
ble uraterway, H street), BASS. (Sp., etc.) 

(Board of park commissioners of Boston, Mass.) 



Enfflneers. 

Chibf op Enginbbrs. Report, 92, 402. 
Engineer in Chabgb. Lt. Col. S. M. 
Mansfield. 

lieslslatlon. 

Commissioners authorized to construct 



bridge under act of Sept. 19, 1890, sec. 7, 
and act of Massachusetts, 92, 402. 

Plans. 

Approved Dec. 12, 1891, 92, 402. 



BOSTON HARROR.— BOSTON TO EAST BOSTON. (S.) 



Commerce. 

Number of vessels that passed bridges 
across Charles and Mvstic rivers in 1867, 

68. 821. Commercial interests involved, 

68. 822. Discussion by Col. Foster of the 
injury to navigation thereby, 68, 821; by 
Governor Bullock. 68, 826. Effect upon 
the interests of tne U. 8. navy-yard at 
Charlestown, 68, 823, 826. 

Eng^lneert. 

Chief of Engineers. Report, 68, 69, 
Objections apparent, 68, 820. Senate 
Committee on Commerce asked views of 



Secretary of War on Senate bill 566. Views 
of Chief of Engineers, 68, 820. 

liCglslatlon. 

Act of Massachusetts incorporating the 
Maverick Bridge Co. , 68, 824; passed over 
governor's veto, 68, 823; veto message, 
68, 826. Act of Massachusetts authorizing 
purchase by U. S. of navy-yard site, 68, 
827. 

Plans. 

By Maverick Bridge Co. , 68, 821 . Re- 
port of Lt. Col. Foster on plan, 68, 821. 



RRANDimriNE RITER (connecting Moylan avenue and Fourth 

street, Wilmington, Del.). (S.) 

(New Castle County bridge.) 



Eni^neers. 

Chief of Engineers. Report, 99, 623. 



Plans. 

Reconstniction plans approved Aug. 12, 
1899, 99, 623. 



BRANDl'l^INE CREEK (Fourth street extended, Wilmington, 

Del.). (Sp., etc.) 

(Cherry Island Marsh Co.) 



Engineers. 

Chief of Enginebbs. Report, 92, 400. 

Enoineeb in Chabge. Maj. W. F. 
Smith, U. S. agent 

Legislation. 

Company authorized to construct bridge 



under act of Sept. 19, 1890, 8e(\ 7, and act 
of Delaware, 92, 400. 

Plans. 

Approved Oct. 26, 1891. Completion 
of bridge reported on May 12, 1892. 92, 
400. 
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BRAVE BOAT HARBOR, BETWEEN KITTERY AMD YORK, 

RE. (8.) 

(Portsmouth, Kittery & York Street Rwy. Co.) 



Englneerf. 

Chief of Engineers. Report, 97, 534. 



PlaiMu 

Approved June 18, 1897, 97, 534. 



BRAZOS RITER, COE.IJRBIA, TEX. (S.) 

(Brazoria County Bridge.) 



Englnccm. 

Chief OP Engineers. Report, 94, 428. 

Engineer in Charge. Maj. A. M. 
Miller. 



Plan*. 

Approved Feb. 12, 1894, 94, 428. 



BREACH INLET, BETWEEN SITLLIVANS m.AND AND LiONG 

ISLAND. S. C. (S.) 

(Charleston Consolidated Ry., Gas & Electric Co. successors to the Charleston & 

Seashore R. R. Co. ) 



Engineeni. 

Chief of Engineers. Reports, 98, 
536; 1900, 700. 

Plans. 

Original company's plans approved 
July D, 1898, on condition that the draw- 



span he increased to 40 f. width by Mar. 
1 , 1 899, 98, 536. Condition not complied 
with; company's request of Sept. 20, 1899, 
to be relieved of this requirement granted 
Nov. 29, 1899, 1900, 700. 



BRIDOEPORT, CONN. (See Ooscob, etc.) 

BROAD CREEK, NEAR LAUREL, DEL.. (A.) 
(Philadelphia, Wilmington & Baltimore R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 90, 
335. 



Plans. 

Alteration of bridse draw made as re- 



quired by act, June 6, 1888, 90, 335 



r 



BRONX RIVER, WESTCHESTER ATENUE, NEW YORK 

CITY. (8.) 

(City bridge.) 



Engineers. 

Chief of P^ngineers. Report, 98, 
534. 



Plans. 

Plans for a permanent and a temporary 
bridge approved Dec. 2, 1897, 98, 534. 



BRONX RITER, BELOW^ WVST FARRS, N. Y. (S.) 

(Harlem River & Portchester R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 98, 469. 

Engineer iw Charge. *Lt. Col. G. L. 
Gillespie. 



Plans. 

Reconstruction plans approved May 17, 
1893, 98, 469. 



BUCKHANNON RIVER. (See Ohio River, etc.) 

BUFFALO BAYOU, TEX. (Sp.) 
(Galveston, La Porte & Houston Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 96, 422. 

liegislation. 

Company authorized to construct bridge 
by act of Feb. 1, 1895, 96, 422. 



Plans. 

Approved Sept. 30, 1895, 96, 422. 
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BUFFAIA^ BAYOU, HOUSTON, 

(City bridge.) 



. (».) 



Ensliieers. 

Chief of RNoiNBBRfl. Reports, 94, 
428; 96, 424. 

Engineer in Charge. Maj. A. M. 
Miller. 



Plant. 

Approved Mar. 12, 1894, 94, 428. 
Plans for a bridge between Hill and 
Marsh streets in lieu of the one above (to 
connect Factory and Bayou streets), ap- 
proved Sept. 4, 1895, 96, 424. 



BUFFAI^O BAYOU, HOUSTON, TEX. (O.) 

(Gulf, Colorado & Santa Fe Ry. Co.) 



Engineer*. 

Chief of Engineers. Report, 92, 412. 

Plant. 

Specified alterations to railroad bridge 



required on or before Ort. 11, 1892, 92, 
412. 



BUFFAL4> BAYOU, NEAR HOUSTON, TEX. (O.) 

(San Antonio & Aransas Pass R. R. Co.) 



Englneert. 

Chief of Engineers. Report, 98, 473. 

Plant. 

Specified alterations required in 1892, 



completed on or before Jan. 24, 1893, 93, 
473. 



BUFFAJLO BAYOU, NEAR HOUSTON, TEX. (S.) 

(Harris County bridge.) 



Engineers. 

Chief of Engineers. Report, 96, 425. 



Plant. 

Approved Jan. 17, 1896, 96, 425. 



BUFFAL.O BAYOU, SAN JACINTO STREET, HOUSTON, TEX. 

(O.) 

(City bridge. ) 



Eng^neem. 

Chief of Engineers. Report, 92, 
412. 



Plant. 

Specified alterations to highway bridge 
required on or before Oct. 14, 1892, 92, 41 2. 



CACHE RITER, ARK. (O.) (See PetU Jean River.) 
(Choctaw, Oklahoma & Gulf R. R. Co. ) 



Englneert. 

Chief of Engineers. Report, 1900, 
703. 



Plant. 

Specified alterations required on or be- 
fore Aug. 1, 1900, 1900, 703. 



C AH ABA RlTER, IN BIBB COUNTY, AL.A. (Sp.) 

(Mobile & Ohio R. R. Co.) 



Englneert. 

Chief of Engineers. Report, 97, 530. 

E«eg^tlatlon. 

Company authorized to construct bridge 
by act of June 11, 1896, 97, 530. 



Plant. 

Approvetl June 16, 1897, 97, 530. 
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CAHA9A RITER, ALA. (8 and 16 miles above Its montii). (A.) 
(Selma & New OrleanB R. R. and the Alabama Central R. R.) 



Engineers. 

Enginsbrs in Charoe: 
Maj. A. N. Damrell. Report, 88, 2551. 
Capt R. L. Hoxie. Report, 88, 2553. 
Plans. 
Descriptions of the bridges, 88, 2550. 



Both bridges fixed structures, impasBa- 
ble daring the navigable stage of the 
river; should have draw openings of 100 
feet, 88, 2551, 2553. 



CALCASIEU RITER, LAKE CHARLES, LA. (S.) 

(Kansas City, Shreveport & Gulf Ry. Co.) 

Engineers. l Plans. 

Chisp of Enginssrh. Report, 97, 531. I Approved Sept 14, 1896, 97, 531. 

CALUMET RITER, ILL. (A.) 



Eniineers. 

Engineer in Charge. Maj. T. H. 
Handbury. Report, 88, 2582, 2650. 



Plans. 

List of bridges forming an obstruction 
to the river, with changes suggested for 
each, 88, 2583, 2651. 



CALURET RIVER, SOUTH CHICAGO, ILL. (A.) 

(Baltimore A Ohio R. R. Co.) 

Engineers. j Plans. 

Chief of Engineers. Reports, 94, \ ^Reconstruction plans submitted Dec 
430; 1900 699. I ^^> 1^93^ modified Jan. 26, 1894; approved 

U^Zli^'^''''^''' ^'^'- '^' ^'  ""Ch^ge'm U^ti^n of pier m,uest«i 
Marsnaii, i»y4. , ^^^ ^^ jg^. approved Oct. 25, 1899, 

I 1900, 699. 



CALURET RIVER, SOUTH CHICAGO, ILL. (8p.) 
(Liake Shore <& Michigan Southern R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 94, 
425. 

Engineer in Charge. Capt. W. L. 
Marshall. 

Legislation. 

Company authorized to reconstruct \ 



bridge by act of Mar. 3, 1893, 94, 425. 

Plans. 

Plans submitted Dec. 23, 1893, modi- 
fied Jan. 26, 1894; approved March 1, 
1894, 94, 425. 



CALURET RIVER, SOUTH CHICAGO, ILL. (Sp.> 

(Calumet <& Blue Island Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 95, 473. 

Engineer in Charge. Maj. W. L. 
Marshall. 



Legislation. 

Company authorized to construct bridge 
by act of Mar. 1, 1893. Amending act^ 
June 8, 1894. 95, 473. 

Plans. 

Approved 0ct. 3, 1894, 95, 473. 



CALURET RIVER, BII]VETY-FIFTH STREET, CHICAGO, ILL. 

(SO 

(City bridge.) 



Eng^lneers. 

Chief of Engineers. Report, 1900, 
701. 



Plans. 

Reconstruction plans approved June 15, 
1900, 1900, 701. 
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CALVmET RITER, 1I.L. (Sp.) 
(Hammond & Blue Island R. R. Co.) 



Engineers. 

Chief of Enginbbbs. Report, 06, 424. 

Legislation. 

Company authorized to (*onstruct bridge 
by act of Mar. 28, 1896, 06, 424. 



Plans. 

Modified plans approved Aug. 11, 1K96, 
06, 424. 



CALUMET RIVER, IVEAR HYDE PARK (now annexed to the 

elty of €lilea«o), ILL. (A.) 



Engineers. 

Engineer in Chabob. Capt. W. L. 
Marehall, 1889. Report, 80, 2799. 



Plans. 

Wagon-road bridge across the river ob- 
liquely, 80, 2799. 



CALURET RITER, ILL., IVEAR THE ILLINOIS AND INDIANA 

STATE LINE. (A.) 

(Chicago & Calnmet R. R. Co. ) 



Engineers. 

Engineer in Charge. Capt. W. L. 
Marahall, 1889. Report, 80, 2799. 

Plans. 

The Chicago A Calumet R. R. bridge. 



upon completion of the Calumet River 
improvement as proje(;te<l, would have 
one draw snan that could not be used atall, 
and the other would be contracted to 59 
f. , which is too narrow, 80, 2799. 



CALUMET (LITTLE CALUMET) RITER, RITERDALE, ILL. 

(S.) 

(Pittsburg, Cincinnati, Chicago & St. Louis Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 00, 622. 



Plans. 

Approval Feb. 14, 1899, 00, 622. 



CALUMET RIVER, HAMMOND, IND. (S.) 

(Chicago, Indianapolis & Louisville Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 00, 623. 



Plans. 

Reconstruction plans for the super- 
structure and strengthening abutments 
approved Aug. 2, 1899, 00, 623. 



CAMRRIDOE HARROR, CAMRRIDOE, MD. (S.) 

(Dorchester County bridge. ) 



Engineers. 

Chief of Engineers. Report 04, 429. 
Engineer in Charge. Maj. W. F. 
Smith, U. S. agent. 



Plant. 

Alteration plans approve<l July 11, 1894, 
04, 429. 



CANE RITER, AT NATCHITOCHES, LA. (Sp.) 
(Natchitoches Cane River Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 08, 465. 
Engineer in Charge. Capt. J. H. 
Willard. 



Legislation. 

Construction authorized by act of Apr. 
22, 1890. Amending act Jan. 9, 1893. 
03, 465. 

Plant. 

Approved July 1, 1893. 08, 465. 



9207—02 96 
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CAIVEY FORK RIVER, SIVIITH AMD PUTNAH COIJMTIES, 

TEMN. (8p.) 

(Naahville & Knoxville R. R. Ck>.) 



Engineer!. 

CniEF OF ENGINEER8. Report, 90, 337. 

lieglslatlon. 

Authorized by acts of Mar. 3, 1885; 
amended Feb. 25, 1889, 00, 337. 



Plans. 

Plan and location submitted, and ap- 
proved by Secretary of War, Dec. 12, 18^, 
90, 337. 



CAPE FEAR RIVER, FAYETTEVILL.E, N. €. (Sp.) 

(Yadkin Valley Ry. Co.) 



Engineers. 

Chibf of Enoineerb. Report, 89, 369. 

Enginbbk in Charge. Capt. W. H. 
Bizby. 



lieglsllitlon. 

Company authorized to construct brid^ 
by act of June 6, 1888, 89, 369. 

Plans. 

Approved Dec. 1, 1888, 89, 369. 



CAPE FEAR RIVER, NAVASSA, M. C. (S.) 
(Wilmington Ry. Bridge Co.) 



Engineers. 

Chief of P^ncunebrs. Report, 98, 537. 



Plans. 

Reconstniction plans approved Aug. 20, 
1898, 98, 537. 



CAPE FEAR RIVER (NORTHEAST BRANCH), IIILTOM, 

N. C. (8.) 

. (Wilmington Ry. Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 98, 537. 



Plans. 

Reconstruction plans approved Aug. 
20, 1898, 98, 537. 



CAPE FEAR RIVER (NORTHEAST), ABOVE WILRINOTON, 

N. C. (A.) 

(Wilmington, Columbia & Augusta R. R. Co.) 



Plans. 

Captain Bixby recommended the re- , 
movai of a sunken pier obstructing the 
draw, at the expense of the United States, , 



and that t he rai Iroad compan v be required 
to provide suitable fenders for the draw 
opening, 88, 2547. 



CASCO BAT, BETWEEN COUSINS AND L.ITTLEJrOHNS 

ISLANDS, IVIE. (S.) 

(Yarmouth bridge.) 



Engineers. 

Chief of Engineers. Report, 97, 534. 



Plans. 

Plans submitted May 10, 1895, approved 
May 8, 1897, 97, 534. 



CASPER (OASPER) RIVER, NEAR ITS BiOIJTH, RY. (O.) 

(Warren County bridge.) 



Engineers. 

Chief of Engineers. Report, 92, 411. 



Plans. 

Bridge to be raised 6 f., to make its 
clear height above pool level 24.6 f., on or 
before July 1, 1892, 92, 411. 
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CHARE.es RlVm, MASS. (O. and A.) 



Commerce. 

Commercial interests affected, 90, 
3474. 

Enirlneert. 

Chief of Engineers. Report, 00, 340. 

Board of Engineers. Convened at 
Boston, Mass., Feb. 1, 1890, by S. O. No. 
82, to report upon the bridges crossing 
Charles River which interfere with nav- 



igation. Draw openings of the Charles 
Kiver and Warren bridges of insufficient 
width. 90, 3482. Descriptions of exist- 
ing bridges, 90, 3471, 3474. 

liei^liilatloii. 

Notices served upon bridge owners an 
to alterations required, 90, 340. 



CHARLES RITER, HETWEEN THE RITER'S MOUTH AND 

EAST CAMRRIDOE. (A.) 

(Boston & Maine and the Eastern and Boston & Lowell railroads. ) 



Engineers. 

Engineer in Charge. Maj. C. W, Ray- 
mond. Report, 88, 2528. 

Plans. ' 

Delays in opening draws, caused by 



frequent passage of trains, not to 1)e ob- 
viated by any practical alteration of the 
bridges, 88, 2528. 



CHARLES RIVER, HOSTOBT, MASS. (O.) 

(Boston & Maine R. R. Co.; Eastern R. R. Co., controlle<l by Boston & Maine R. R. 
Co.; and Boston & Lowell R. R. Co., controlled by Boston <& Maine R. R. Co.) 



Enf^lneerf. 

Chief of Engineers. 
375. 



Report, 89, 



Plant. 

Alterations to 4 railroad bridges re- 
quired by Jan. 1, 1891, 89, 375. 



CHARLES RITER, ROSTOV AMD CAMRRIDOE, MASS. (S.) 

. (Boston <& Maine R. R. Co.) 



Engineers. 

Chief OF Enoinbbrs. Rej)ort, 93,467. 
Engineer in Charge. Lt. Col. S. M. 
Mansfield. 

Plans. 

Plans for alterations submitte<l Jan. 31, 



1893; approved, Feb. 3, 1893, on condition 
that in 10 years the companv rebuild on 
stone or iron piers all its bridges over 
Charles River, 98, 467, 



CHARLES RIVER, ROSTOV, MASS. (S.) 

(Boston Transit bridge.) 



Engineers. 

Chief of Engineers. Rep<^rt, 96, 425. 



Plans. 

Reconstruction plans approved Det!. 27, 
1895, 96, 425. 



CHARLES RITER (West Roston Rrldge), RETWEEIV ROSTON 

AMD CAMRRIDOE, MASS. (S. and Sp.) 

(Cambridge City bridge.) 



Engineers. 

Chief OF Engineers. Reports, 99, 620; 
1900, 697. 

Ijeglslatlon. 

City authorized to construct new l^ridge 
by act of Mar. 29, 1900, 1900, 697. 



Plans. 

For temporary bridge to be used dur- 
ing reconstruction of West Boston bridge, 
approved Sept. 14, 1898, 99, 620. 

Plans for a drawless bridge to replace 
existing structure approved June 5, 1900, 
1900, 697. 
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CHARLES RITER, AT BOSTON, BIASS. (O.) 
(Charles River bridge and Warren bridge.) 



Englneem. 

Chi£f of Enginbbrb. Reporti 89, 735. 



Plant. 

Alterations required by Jan. 1, 1891, 
80, 375. 



CHARLES RIVER, BOSTOIV (city llmlUi). (O.) 

(Fitchburg R. R. Co. ) 



Englneem. 

Chief of Engineers. Report, 89, 734. 



Plans. 

Alterations required by Jan. 1, 1891, 
89, 374. 



CHARLES RIVER, MARKET AND ARSENAL STREETS, 

BOSTON, Hi ASS. (Sp.) 

(City bridge.) 



Eng^ineers. 

Chief of Engineers. Report, 92, 407. 
Engineer in Charge. Lt. Col. S. M. 
Mansfield. 



Lepislation. 

City authorized to construct bridges 
under act of Sept. 19, 1890, 92, 407. 

Plans. 

Plans for rebuilding the drawways 
approved July 20, 1892, 92, 407. 



CHARLES RIVER, VTEST BOSTON, RASS. (O.) 
(West Boston bridge, and canal, or Craigies, bridge.) 



Engineers. 

Chief of Engineers. Report, 89, 375, 
376. 



Plans. 

Alterations required by Jan. 1, 1891, 
89, 376. 



CHARLEVOIX HARBOR, MICH., BETWEEN ROUND LAKE 

AND LAKE IVIICHIOAN. (A.) 

(Iron highway bridge.) 



Engineers. 

Engineer in Charge. Maj. \V. Lud- 
low, 1889. Report, 89, 2800. 



Plans. 

No complaints made, although delay 
sometimes caused in opening the draw, 
from slowness, 89, 2800. 



CHATTAHOOCHEE RIVER, COLUMBIA, ALA. (Sp.) 

(City bridge). 



Engineers. 

Chief of Engi neers. Report, 96, 423. 

Lei^lslation. 

City authorized to construct bridge by 
act of April 16, 1896, 96, 423. 



Plans. 

Modified plans approved June 9, 1896, 
96, 423. 



CHATTAHOOCHEE RIVER, EUFAULA AND FORT OAINES, 

OA. AND ALA. (A.) 

(Two wagon bridges and the Southwestern R. R. Bridge.) 



Engineers. 

Engineer in Charge. Capt R. L. 
Hoxie. Report, 88, 2553. 

Plans. 

The introduction of a draw of suitable 



width with sheer booms recommended 
in each case, 88, 2553. 
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CHATTAHOOCHEfi RITER, AT OR NEAR GOR]>OM, ALA. 

(Sp.) 

(Alabama Midland Ry. Co.) 

Engineers. Plans. 

Chief op Engineers. Report, 89, 372. Approved June 12, 1889, 89, 372. 

Engineer in Charge. Capt. P. M. 
Price. 

E«esltlatlon. 

Company authorized to construct bridge 
by act of Aug. 6, 1888, 89, 372. 

CHEAT RIVER, POIIVT RARIOIV, PA. (S.) 

(State Line R. R. Co.) 

Euffineen. Plaiu. 

Chief of Engineers. Report, 98, 466. Approved Sept. 24, 1892, 98, 466. 
Engineer in Charge. Lt. Col. A. i 
Stickney. 

CHEEHAM RITER. (See AshUy River.) 

CWtEMAl^M RITER, BETWEEN ABERDEEN AND COSROPa- 
L.IS, AND JOHNS RITER, NEAR ITS CONFLUENCE W^ITH 
ORAYS HARBOR, W^ASH. ( Sp. ) 

(Tacoma, Olympia & Grays Harbor Co.) 



Engineers. 

Chief of Eng ineers. Report, 9 1 , 430. 

Engineer in Charge. Capt. T. W. 
Symons. 

lieg^tlatlon. 

Company authorized to construct 



bridges under act of Sept. 19, 1890, sec. 7, 
and act of Washington, 91, 430. 

Plans. 

Plans for the two bridges approved Feb. 
9, 1891, 91, 430. 



CHEHALI8 RITER, ELBOW^ RIFFE.E, CHEHAL.I8 COUNTY, 

WASH. 

(County bridge.) 

Engtneert • ' under act of Sept. 19, 1890, sec. 7, and act 

Chief of Engineers. Report, 92,405. of Washington, 92, 406. 



Engineer in Charge. Capt. T. W. 
Bymons. 

lieg^slatlon. 

County authorized to construct bridge 



Plant. 

Approved May 14, 1892, 92, 405. 



CHELSEA CREEK, CHELSEA STREET, BOSTON, MASS. (S.) 

(Boston City bridge.) 



En^tiieert. 

Chief of Engineers. Report, 94, 428. 

Engineer in Charos. Lt. Col. S. M. 
Mansfield. 



Plana. 

Plans for rebuilding bridge, approved 
May 7, 1894. 94, 428. 
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CHESTER CREEK. (See SckuylkUl Riirr. ) 



CHICAOO RIVER, CANAL STREET, CIIICA€K>, !£.£.. (O.) 



Engineers. 

Chief op Enoinebrs. Report, 91, 436. 

Board of Enqineers. Convened by 
S. O. No. 39, to examine and report upon 
bridge, recommended { 1 ) the removal of 
the pivot pier, the protection wings or 
bridge rests, and all tne adjuncts obstruct- 
ing navigation; (2) the postponement of 
further construction until the river should 



have been so widened as to provide for 
the full opening of the south draw; (3) 
that provision be made when the bridge 
is restored for maneuvering it by steam 

g>wer, 91, 3864. (Majs. Ludlow and 
avis and Capt. Marshall. ) 

Plant. 

Alterations required by Mav 1, 1892, 
91, 436. 



CHICACKI RITER, NORTH BRANCH, CE.YBOIJRNE PLACE 

(near), CHICAGO, IE.L. (S.) 

(Chicago, Milwaukee <fe St. Paul Ry. Co. ) 



Engineers. 

Chief of Exginbeks. Report, 99, 
620. 



Plans. 

Reconstruction plans approved Sept. 
20, 1898, 99, 620. 



CHICAOO RIYER, NORTH BRANCH, DIYERSEY AVENUE, 

CHICAOO, IE.E.. (S.) 

(Chicago City bridge.) 



Engineers. 

Chief of Engineers. Report., 96, 
479. 

Engineer in Charge, Maj. W. L. 
Marshall. 



Plans. 

Approve<l June 22, 1895, 96, 479. 



CHICAOO RIVER, NORTH BRANCH, FIJE.E.ERTON AYENIJE, 

CHICACKI, IL.L. (S.) 

(Chicago City bridge.) 



Engineers. 

Chief of Engineers. Report, 96, 479. 

Engineer in Charge. Maj. W. L. 
Marshall. 



Plans. 

Plans for reconstruction of bridge ap- 
proved June 19, 1895, 96, 479. 



CHICAOO RIVER, NORTH BRANCH, KINZIE STREET (near), 

CHIC ACKI, IL.E.. (Sp. ) 

(Chicago & North Western Ry. Co.) 



Engineers. 

Chief of Engineers. Rejwrt, 9 1 , 432. 

Engineer in Charge. Capt. W. L. 
Marshall. 

Eieglslatlon. 

Company authorized to construct 



bridge under act of Sept. 19, 1890, sec 7, 
and by Chicago, 91, 432. 

Plans. 

Approved Aug. 3, 1891, 91, 432. 



CHICAOO RIVER, NORTH BRANCH, NORTH HAE.STED 

STREET, CHICAOO, ILL. (S.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 96, 
425. 



Plans* 

Modified reconstruction plans ap- 
proved Oct. 3, 1895, 96, 425. 
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CHICAOO RIYER, SOrTH BRANCH, CAIVAE. STREET, CHI- 

CACKI, IE.E.. (fi».) 

(City bridge.) 

Enfrineei^* ' Plant. 

Chibk of Enginbebb. Report, 1900, Plans for new bridge approved May 
701. . 18, 1900, 1900, 701. 



CmCACKI RITER, SOUTH BRAIVCH. IVEAR IVIIVETEEIVTH 

STREET, CHICACKI, ILL.. (A.) 

(Pittsburg, Fort Wayne & Chicago R. R. Co. — Controlled by the Pennsylvania 

R. R. Co.) 



Eiif^liieers. 

Chief of Engineers. Report, 93, 472. 

Engineer in Charge. Capt. W. L. 
Marshall. 



Plant. 

Alteration plan partly meeting require- 
ments, approved Feb. 11, 1893; work to 
be completed bv May 1, 1893, 93, 472. 



CUrCACKI RITER, SOUTH BRAMCH, SOUTH HALSTED 

STREET, CHICACKI, ILL.. (S.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 467. 

Engineer in Charge. Capt. W. L. 
Marshall. 



Plant. 

Approved Jan. 13, 1893, 98, 467. 



CHICACKI RITER, SOUTH BRANCH, TAYLOR STREET, 

CHICAOO, ILL. (S.) 

(City bridge. ) 



Engtneert. 

Chief of Engineers. Report, 99, 
622. 



Plant. 

Reconstruction plans approved Mar. 
10, 1899, 99, 622. 



CHICAOO RIVER, SOUTH BRANCH, TAYLOR STREET (touth 

of) , CHIC ACKI, ILL. ( S. ) 

(Chicago Terminal Transfer Ry. Co.) 



Englneem. 

Chief op Engineers. Report, 99, 622. 



Plant. 

Reconstruction plans approved Jan. 13, 
1899. Old bridge removed to new site 
and used pending reconstruction. 99, 
622. 



RIVER, SOUTH BRANCH (tooth fork of), ARCHER 
AVENUE, CHICAOO, ILL. (S.) 

(City bridge.) 



Enfflneert. 

Chief of Engineers. Report, 98, 
533. 



Plant. 

Reconstruction plans approve<l Nov. 
2, 1897, 98, 533. 
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CHICACKI RIYER, SOUTH BRANCH, CHICAGO, lUL. (S.) 

(Van Buren street and the West Side Elevated R. K. Co., between Jackson and Van 

Buren streets, city bridges at ) 



Engineers. 

Chiep of Enoinserb. Report, 94, 427. 
Enginbeb in Chabgb. Gapt. W. L. 
Marshall. 

Plans. 

Plans were submitted conjointly by the 
city and railroad company. A nearing 
was given protesting parties, and in ac- 
cordance with recommendation of Capt. 



Marshall the dty bridge at Van Bm«n 
street was aathonsed, Nov. 16, 1893, to be 
reconstructed and the railroad bridse, 
upon removal of obstructions caused oy 
the existing Van Buren street bridge, to 
be constructed. 04, 427. 

Application for a slight change in the 
approved location of piers was approved 
Mar. 27, 1894, 04, 427. 



CHICACKI RIYER, SOUTH BRANCH (west fork of), SOUTH- 
^VTEST BOULEVARD, CHICAGO, IL.E.. (Sp., etc.) 

(City bridge. ) 



Engineers. 

Ghibf of Enoinbebs. Report, Od, 406. 
Enqinbbr in Charox. Capt W. L. 
Marshall. 

Eiegtslatlon. 

City authorized to construct bridge 



under act of Sept 19, 1890, sec. 7, and by 
act of Illinois, 9d, 406. 

Plans. 

Approved June 21, 1892, 02, 406. 



CHICAGO RITER, SOUTH BRANCH (west fork of), CHICACSO, 

IL.L.. (S.) 

(Chicago A Northern Pacific R. R. Co.) 



Engineers. 

Chief op Enginsbbs. Report, 93, 467. 
Engineer in Charge. Capt W. L. 
Marshall. 



Plans. 

Approved Feb. 15, 1893, 98, 467. 



CHICACKI RITER, UDELLS STREET BRIDGE (east of), 

CHICACKI, IL.E.. <S.) 

(Lake Street Elevated R. R. Co.) 



Engineers. 

Chief op Engineers. Report, 94, 429. 
Engineer in Charge. Capt. W. L. 
Marshall. 



Plans. 

Approved July 13, 1894, 94, 429. 



CHICAGO RITER, ^VrEL.L.S STREET (east of), CHICAGO, 

IE.E.. (S.) 

(North Western Elevated R. R. Co.) 



Engineers. 

Chief OF Enginebbs. Report, 94, 428. 
Engineer in Charge. Capt. W. L. 
Marshall. 



Plans. 

Plans submitted Apr. 21, 1894, modified 
May 24, 1894; approved June 2, 1894, 
94, 428. 



CHINCOTEAGUE AIVD DELa^VTARE BATS (canal between), 

DEE.. (A.) 

(Sussex County, temporary bridge.) 



Engineers. 

Chief of Engineers. Report, 94, 430. 
Engineer in Charge. Maj. W. F. 
Smith, U. S. agent. 



Plans. 

Authority to construct temporary 
bridgegranted June 20, 1894, by revocable 
license. License revoked Sept 8, 1894. 
94, 430. 
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CHIPPE^i'rA RIVER. (See St, CYoij- Hirer.) 

CHIPPEH^A RIVER, DIJRAND, WIS. (A.) 

^ (Highway.) 

Eii||lneeini. . i should be placed to asHint veaHelH in paan- 

EnginbbrinChargr. Maj. C. J. Allen, i ing the spans, 88, 2(i37. 
Report, 88, 2637. | 

Plans. ! 

Maj. Allen reporte<l that sheer booms t 

CHIPPEWA RIVER, DIJRAWD, WIS. (O.) 
(Chippewa Valley Bridge Co.) 



Ensfneen. 

Chisf of Enginkkrs. Report, 02, 412. 

Plans. 

Specified alterations to highway bridge 



required on or l)efore June 1 6, 1 892. Ti me 
extended to Dec. 15, 1892. 02, 412. 



CHIPPE^iVA RIVER, IVEAR RED CEDAR, WIS. (Sp., etc.) 

(Chicago, Milwaukee & St. Paul Ry. Co.) 



Engineers. 

Chief of Enoinbbrs. Report, 02, 404. 
Enginbsr IX Crargb. Maj. W. A. 
Jones. 

Legislation. 

Company authorized to construct 



bridge under act of Sept. 19, 1890, sec. 7, 
and act of Wisconsin, 02, 404. 

Plans. 

Plan for new bridge approved Apr. 16, 
1892, 02, 401. 



CHOCOLATE RAVOIJ, TEX. (S.) (See BaMrop Bmjmi.) 
(Galveston, Brazos <fe Southwestern Ry. Co.) 

Enj^ineers. { Plans. 

Chibf of Engineers. Report, 08, 534. Approved Nov. 22, 1897, 08, 534. 

CHOCTA^iVIIATClIIE RIVER, MEAR GEMEVA AMD BELO^iV 

MEWTOM, AE.A. (A.) 

(Wagon bridges.) 



Engineers. 

Engineer in Chaege. Capt. R. L. 
Hoxie. Report, 88, 2553. 



Plans. 

Both bridges should be removed if river 
improvements be carrie<l out, 88, 2553. 



CHOCTA^iVHATCIIIE RIVER, NEAR NE^IVTOIV, ALA. (fi»p.) 

(Dale County bridge. ) 



Engineers. 

Chief of Engineers. Report, 08, 532. 

Legislation. 

County authorized to construct bridge 
by act of Feb. 14, 1898, 08, 532. 



Plans. 

Approve<l May 31, 1898, 08, 532. 



CHOCTAH^HATCHEE RIVER, IVEAR OLD MOLLIS RPJDOE. 

ALA. (Sp.) 

(Dale County bridge.) 



Engineers. 

Chief of Engineers. Report, 08, 532. 

Legislation. 

County authorized to construct bridge 
by act of Feb. 14, 1898, 08, 532. 



Plans. 

Approved May 31, 1898, 08, 532. 
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CHOPTAIVK RIVER, DENTOIV, HID. (S.) 

(Queen Anne R. R. Go.) 



Enfi^lneers. 

Chief op En«ixkerh. Report, 07, 532. 



Plans. 

Approved Sept. 23, 1896, 07, 532. 



CHRISTIANA RIVER, ON THE L.IIVE OF THE RAILROAD IN 

1VEWCASTE.E COITNTV, DEL. (Sp., etc.) 

(Delaware R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 02, 401. 
Engineer in Charge. Maj. W. F. 
Smith, U. S. agent. 

Eiegtslatlon. 

Company authorized to construct 
bridge by act of Sept. 19, 1890, 02, 401. 



Plans. 

Reconstruction plans approved Dec. 8, 
1891 ; modified plan, increasing width of 
draw span 6} inches, and modifying the 
masonry construction, approved Jan. 28, 
1892. Completion of bnage reported on 
July 5, 1892. 02, 401. 



CHRISTIAIVA AIVD THE ST. JOIVES RIVERS, ^iVILlIOrOTOIV, 

DEE.. (A.) 



Engineers. 

Engineer in Charge. \V. F. Smith, 
U. S. agent. Report, 88, 2538, 2659. 

Plans. 

W. F. Smith reported tliat the draw of 



the Christiana Bridge should be worked 
by steam or some mechanical power, and 
that turning machinery should be put in 
both bridges over the St. Jones River, 
88, 2538, 2660. 



CHRISTIANA RIVER, WILllillVOTON, DEE..: AT WATSONS 
ISLAND. KID., ACROSS THE SIJSqrEHANNA RIVER; REEiOW^ 
POCOmOKE CITY. ACROSS THE POCOmOKE RIVER, HD., 
AND ACROSS THE INE.AND WATERWAY FROM CHINCO- 
TEAOIJE RAY, VA., TO DELAWARE, NEAR LE^iVES, DEE.. 
(A.) 

Engineers. 

Engineer in Charge. W. F. Smith, 
U. S. agent. Report, 88, 2617, 2619. 



Plans. 

Description of the bridges and of the 
interference with navigation caused there- 
by, 88, 2617, 2619. 



CITY ISLAND AND PELHAM RAY' PARK, CHANNEL RE- 

TWEEN,N. Y. (S.) 

(New York City bridge.) 



Engineers. 

Chief of Engineers. Report, 08, 533. 



Plans. 

Reconstruction plans approved Oct. 29, 
1897, 08, 533. 



Engineers. 



CLARK RIVER. (See T^vns River and. ) 

CLATSK ANIE CREEK , OREG. ( S. ) 

(Astoria & Columbia River R. R. Co.) 



Planp. 



Chief of Engineers. Report, 06, 426. Approved June, 23, 1896, 06, 426. 



CLEAR CREEK, TEX. (Sp.) 
( La Porte, Houston & Northern R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 05, 475. 
Engineer in Charge. Maj. A. M. 
Miller. 



Legislation. 

Company authorized to construct 
bridge by act of Feb. 1, 1895, 05, 475. 

Plans. 

Approve<l Mar. 25, 1895, 05, 475. 
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CLEAR^VTATER RITER, IVEAR KARIAH, IDAHO. (S.) 

(Clearwater Short Line Ry. Co.) 



Engineers. 

Chibf of Engineers. Report, 1900, 
699. 



Plans. 

Approved, Oct. 25, 1899, 1000, 699. 



CLEAR^VTATER RIVER, LAP^VTAI CREEK (near mouth of), 

IDAHO. (8.) 

(Clear Valley R. R. Co.) 



Euiplneers. 

Chisf of Enginbeils. Report, 1900, 
700. 



Plans. 

Approved, Jan. 30, 1900, 1900, 700. 



CLEARWATER RIVER, E.E^IVIST09i» (about 11 miles al>ove), 

IDAHO. (Sp.) 

(Spokane & Paluse Ry, Co.) 



Engineers. 

Chief of Engineers. Report, 9 1 , 431 . 
Engineer in Charge. Capt. T. W. 
Symons. 

Legislation. 

Company authorized to construct 



bridge under act of Sept. 19, 1890, and 
act of Idaho, 91, 431. 

Plans. 

Approved, Mar. 28, 1891, 91, 431. 



CLUVCH RIVER, KINGSTON, TENN. (Sp.) 

(Roane County bridge. ) 



Engineers. 

Chief of Engineers. Report, 97, 530. 

Legislation. 

County authorized to construct bridge 
by act of June 9, 1897, 97, 530. 



Plans. 

Approved June 10, 1897. 



CLINCH RIVER, ROANE COUNTY, TENN. (S.) 

(Tennessee Central R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 95, 479. 
Engineer in Charge. Capt. T. A. 
Bingham. 



Plans. 

Approved June 20, 1895, 95, 479. 



COAL RANK SLOUGH, COOS COUNTY, OREG. (Sp.) 
(Coos Bay, Roseburg <fe Eastern R. R. & Navigation Co. ) 



Engineers. 

Chief of Engineers. Report, 9 1 , 432. 
Engineer in Charge. Capt. T. W. 
Symons. 

Legislation. 

Company authorized to construct 
bridge by act of Mar. 3, 1891, 91, 432. 



Plans. 

Approved June 11, 1891. On Aug. 20, 
1891, completion of bridge rejjorted. 
91, 432. 



COHANSEY CREEK, RRIDGETON, N. J. (S.) 

(Cumberland County bridge.) 



Engineers. 

Chief of Engineers. 
426. 



Report, 96, 



Plans. 

Approved Oct. 31, 1895. Modified 
plans to reduce the draw opening ap- 
proved Feb. 7, 1896. 96, 426. 
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COHASSCrr narrows (ho called), RETWEEN WAREHAH 

AND ROVRNE, IIIASS. (Sp., etc.) 

(Plymouth and Barnstable counties' bridge.) 



Engineers. 

Chief op Knginrbrs. Report, 02, 
404. 

Enoinbbr in Chabub. Capt. W. H. 
Bixby. 



Legislation. 

Counties authorized to construct bridge 
under acts of Sept. 19, 1890, 8ec% 7, aiui 
act of MasBachuaetts, 02, 404. 

Plans. 

Approved Apr. 14, 1892, 02. 404. 



C;OE.lJMRIA RIVER, RETWEEN DOVOL.AS AND KITTITAS 

COUNTIES, ^Vr ASH. ( Sp. ) 

(St. Paul, Minneapolis & Manitoba By. Co.) 



Engineers. 

Chibf op £nginbbb8. Report, 08, 
464. 

Enoinbbr in Chabgb. Capt T. W. 
Symons. 



Legislation. 

Construction authorized by act of Jan. 
10, 1893, 03, 464. 

Plans. 

Submitted Sept. 30, 1892, approved 
Feb. 14, 1893, 08, 464. 



COL.IIIIIRIA RITER, NORTHPORT, WASH. (Sp.) 

(Columbia & Red Mountain Ry. Co.) 



Engineers. 

Chibf of Enqinbbrs. Report, 08, 531. 

Legislation. 

Company authorized to construct bridge 
by act of Jan. 27, 1897, 08, 531. 



Plans. 

Approved Sept. 30, 1897, 08, 531. 



COLITRRIA RITER, NEAR YANCOIJVER, WASH. (Sp.) 

(Oregon Ry. Extensions Co.) 

Engineers. 

Chibf of Enginebrs. Report, 01, 429. 



Enqinbbb In Chabgb. Maj. T. H. 
Handbury. 



Legislation. 

Company authorized to consatruct bridge 
by act of Aug. 24, 1890, 01, 429. 

Plans. 

Approved Sept 29, 1890, 01, 429. 



COnmiENCEllIENT RAY, TACORA, ^VTASH. (O.) 

(Northern Pacific R. R. Co.) 



Engineers. 

Chibf of Enginbeks. Report, 02, 412. 



Plans. 

Specified alterations to railroad bridge 
required on or before Mar. 1, 1893, 02, 
412. 



CONECUH RITEB, HENLEYS FERRY, NEAR RRE^VTERTON, 

AND AT PARKERS FERRY, ALA. (Sp.) 

( Escambia County bridges. ) 



Engineers. 

Chief of Enginbebs. Report, 1000, 
697. 



Legislation. 

County authorized to construct bridges 
by act of March 2, 1899, 1000, 697. 

Plans.' 

Approved Sept 19, 1899, 1000, 697. 
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CONEY ISLAMD CREEK, FROM ITEST SEVENTEEMTH 
STREET TO WEST EIGHTEENTH STREET, N. T. (S.) 

(Brooklyn City bridge.) 



Engineers* 

Chibf of Enginbbbs. Report, 07, 534. 



Plans. 

Approved May 28, 1807, 07, 534. 



CONOAREE RIVER, NEAR COLIJMRIA, S. C. (S.) 

(Soath Bound R. R. Co.) 



Engineers. 

Chief of Enginbbbs. Report, 00, 623. 



Plans. 

Approved Aug. 4, 1899, 00, 623. 



CONNECTICUT RITER. (See Coscob, etc.) 

CONNECTICUT RITER, RETWEEN HARTFORD AND EAST 

HARTFORD, CONN. (A. and O.) 

(State bridge.) 



Engineers. 

Chief of Enqinbbbs. Report, 06, 
480,483. 

Plans. 

Alteration plans approved Dec. 28, 
1894, 05, 480. 



Draw with span 100 f. in clearance, at 
the third span from Hartford shore, to 
be completed on or before Oct. 1, 1895, 
06, 483. 



CONNECTICUT RITER, MIDDLETOWN, CONN. (O.) 
(New York, New Haven & Hartford R. R. Co. ) 



Engineers. 

Chibf of Enginbbbs. Report, 06, 
429. 



Plans. 

Specified alterations to be completed 
within two months from July 2, 1896, 
06, 429. 



CONNECTICUT RITER, RETWEEN RIDDLETOWN AND 

PORTLAND, CONN. (S.) 

(Middletown & Portland Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 06, 480. 
Enginbee in Charge. Col. H. M. 
Robert. 



Plans. 

Approved Aug. 6, 1895, modified plans 
approved Aug. 28, 1895, 06, 480. 



CONTENTNIA CREEK, NEAR ORIFTON, N. C. (Sp.) 

(Wilmington & Weldon R. R. Co.) 



Engineers. 

Chief of Enoinbebs. Report, 04, 426. 
Enginbee in Charge. Maj. W. S. 
Stanton. 



Iieglslatlon. 

Company authorized to construct 
bridge by act of Aug. 23, 1894, 04, 426. 

Plans. 

Approved Aug. 29, 1894, 04, 426. 



COOPER CREEK, FEDERAL STREET, CAMDEN, N. J. (O.) 

(City & Camden Horse R, R. Co.) 



Engineers. 

Chibf of Engineers. Report, 02, 412. 



Plans. 

Specified alterations required of city 
and railroad company on or before Sept. 
30, 1892, 02, 412. 
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COOPER CREEK, STATE STREET, CAMDEM, M. J. (S.) 

(Camden County bridge.) 



Engineers. 

Chief of Enqinebhs. Report, 98, 
536. 



Plans. 

Reconstruction plans approved June 
16, 1898, 08, 536. 



COOSA RIVER, OA. AND ALA. (A.) 

Central R. R. of Geoiyia; Talladega & Coosa Valley R. R. ; Georgia Pacific R. R. ; 

ana Annison & Cincinnati R. R.--4 bridges. 



Engineers. 

Enoinber in Chajrob. Capt. P. M. 
Price, 1889. Report, 89, 2797. 



Plans. 

Three of the bridges are too low and 
have no draw; the other one has a draw 
that will not work, 89, 2797. 



RIVER, OA. (See Ooitenaula Rit^r and —.) 



CORDELIA SLOrOH, CAL. (See Pacheco Slough.) 



CORPUS CHRISTI CHANNEL. (RORRIS AND CIJllillllNGS SHIP 

CHANNEL), TEX. (Sp.) 

(Arkansas Harbor Terminal Rwy. Co.) 



Engineers. 

Chief of Engineers. Report, 97, 530. 

Legislation. 

Company authorized to construct 



bridge by act of May 4, 1896, 97, 530. 

Plans. 

Approved Apr. 21, 1897, 97, 530. 



COSCOB, CONN.; BRIDGEPORT, CONN.: HOITSATONIC RIVER, 
CONN.; NEW HAVEN, ON THE OITINNIPIAC RIVER, CONN.; 
MIDDLETO^iVN, ON THE CONNECTICUT RIVER, CONN.; 
THE CITY BRIDGES AT BRIDGEPORT; THE CITY AND 
THE TORLINSON BRIDGES AT NEW HAVEN, CONN. (A.) 

(New York. New Haven & Hartford R. R. Co.) 



Commerce. 

Protests of commercial interests against 
bridges 2, 4, 5, 7, and 8, 88, 2535, 2537. 

Engineers. 

Enhinebr in Charge. Lt Col. W. Mc- 
Fariand. Report, 88, 2532. 

Plans. 

Lt. Col. McFarland proposed to widen 



the clear way at bridges 3 and 5 by re- 
moval of certain under- water portions of 
the piers; to require the introduction of 
draws at bridges 4 and 7, and the widen- 
ing of the draw at bridge 8, and to secure, 
with steam power, a more expeditious 
opening and closing of the draws at bridges 
1 and 2, 88, 2532, 2534. 



COW BAiror, abovt 6 miles above its confluence 

WITH SABINE RIVER, TEXAS. (S.) 
(Orange County bridge. ) 



Eni^neers. 

* Chief op Engineers. Reports, 93, 
470; 94, 426. 

Engineer in Charge. Maj. *A. M. 
Miller. 



Plans. 

Approved July 6, 1893, 93, 470. New 
plans approved Oct. 6, 1893. 94, 426. 
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COWUTZ RIVER, TOLEDO, WASH. (Sp.,etc.) 

(Lewis County bridge.) 



Enffliieeini. 

Chief of Engineers. Report, 92, 401. 

Engineer in Charge. Maj. T. H. 
Handbury. 

Leginlation. 

County authorized to construct bridge 



under actt of Sept. 19, 1890, sec. 7, and 
^t of Washington, 02, 401. 

Plans. 

Approve<l Nov. 19, 1891, 02, 401. 



€r]IIBERE.A]VD RIVER. (See Ohio River.) 

€lJ]IIBERE.A]!liD RIVER, CE.ARKSVIE.E.E* TEIVIV. (S.) 

(Louisville & Nashville R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 08, 5^. 

Plans. 

For floating cribs, between center pier 



and rest piers of drawspan; approved, 
June 16, 1898, 08, 536. 



CIJ1IIBERL.AKD RIVER, NASHVILLE, TEMW. (Sp.) 

(Wagon bridge.) 



Engineers. 

Chief of Engineers. Reports, 88, 
308, 2439. 

Legislation. 

Authorized by act of Mar. 3, 1887, 88, 
2438. 



Plans. 

Description of proposed bridge, 88, 
2440. Modification made and approved, 
88, 2441. Lt. Col. Bariow did not con- 
sider that the bridge as proposed would 
form any obstruction to navigation, 88, 
2441. 



CrVAHOOA RIVER, CLEVELAND, OHIO. (S.) 
(Cleveland, Cincinnati, Chicago and St. Louis Ry. Co.) 



Engineers. 

Chief OF Engineers. Report, 00, 622. 



Plans. 

Reconstruction plan approved Jan. 30, 
1899, 00, 622. 



DARBY CREEK. (See SchuylHU Rirer,) 



DEEP RIVER, WAHKIAKUm COIT^TTY, WASH. (S.) 

(County bridge.) 



Engineers. 

Chief of Engineers. Report, 1000, 
699. 



Plans. 

Approved Oct. 11, 1899, 1000, 699. 



DELAWARE BAY. (See adncoteoipie Bay ajid^) 



DELAWARE RIVER, PHILADELPHIA, PA. (Sp.) 

(Pennsylvania and New Jersey R. R. Co. of New Jersey.) 



Engineers. 

Chief of Engineers. Report, 05, 
474. 

Engineer in Charge. Maj. C. W. 
Raymond. 



Legislation. 

Company authorized to construc^t bridge 
by act of June 14, 1894, 05, 474. 

Plans. 

Plans submitted Aug. 30, 1894, modi- 
fied Oct. 11, 1894; approved Nov. 3, 1894, 
95, 474. 
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DELA^VrARE RIYER, RET^VrEEN PHILADELPHIA AND 

CARDEN. (SpO 



Engineers. 

Chief of Enoineerh. 
717. 



Reports, 71, 81; 



BoABD OF Enoinbbbs. Convened at 
Philadelphia May 10, 1870. Proceed- 
ings, 71, 709. Reconvened Oct. 15, 1870. 
Report,71, 710, 713, 718. Reconvened at 
Philadelphia, Dec. 7, 1870, and Apr. 29, 
1871, 71, 713, 718. (Lt Cola. Woodruff 
and Kurtz, and Capt. King. ) 



Legislation* 

Bridge authorized by act of Apr. 6, 1870; 
requirements of act, 71, 81. 

Plans* 

Of Philadelphia & Camden Bridge Co. 
described, 71, 110. Comments of board, 
71, 111, 710, 718. Approved by Secre- 
tary of War, 71, 718. 



DES OLAISES RAYOIJ, LA. (Sp.) 
(St. Louis, Avoyelles & Southwestern R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 06, 423. 

Legislation. 

Company authorized to construct bridge 
by act of Aug. 23, 1894, 96, 423. 



Plans. 

Approved Oct. 26, 1895; modified plans 
submitted Dec. 22, 1895, providing for a 
wooden drawspan in lieu of one of iron 
required by approved plans; approved 
Jan. 15, 1896, 96, 423. 



DETROIT, men., CHANMEL BETWEEM LAKES HURON AMD 

ERIE, across the. 



/onunerce. 

Waterway fully described, 74. 688. 

Tables of tonnage on the lakes and 
elsewliere, 74, 590, et seq. ; 74, 619. 

Railroad ferry crossing, 74, 594, et seq. ; 
74, 634. 

High and low bridges discussed, 74, 
630. 

Historv of proposed tunnel, 74, 598, 
608, 619,'631. 

Rates on freight, 74, 599. . 

Freights, etc., Michigan Central R. R. 
Co., 74, 600. 

Statements of various parties for and 
aeainst proposed bridge, 74, 613, 620r631, 
633-636. Railroad interests presen ted by 
J. F. Joy, president Michigan Central 
R. R. Co., 74, 604. 

Memorial to Congress for double track 
railroad from Chicago to New York, 74, 
610. 

Memorial to legislature of Michigan 
against bridging Detroit River, 74, 617. 

Proposals of railroad companies, 74, 
630. 

Statistics, 74, 611; 80, 1857, 1862. 

Engineers. 

Chief of Engineers. Reports, 74, 71; 
80, 199. 

Boards op Engineers: 

Convened at Detroit, Mich., May 12, 



1873, and heard opinions of the opposing; 
interests. Reconvened Nov. 14; reported 
a^inst a draw bridge and favorably to 
high bridge or tunnel. Conclusions of 
the board. 74, 603. Report, 74, 587. 
(Majs. Warren, Comstock, Weitzel, and 
Merrill, and Capt. Livermore. ) 

Convened at Detroit Oct 14, 1879, 80, 
1853. Tunnel under the river the most 
satisfactory solution. If bridge be built 
it should Be provided with a draw span 
of not less than 300 f. Fixed spans not 
less than 450 f. in the clear, with 60 f. 
headway. 80, 1855. Maj. Wilson did 
not concur in plan of bridge with draw, 
80, 1856. (Lt. Cols. Raynolds and 
Michler, and Majs. Poe, Houston, and 
Wilson. ) 

Plans. 

Of bridges described and discussed by 
Board of Engineers, 74, 600. 

By bridge company. (1) liow bridge 
with two draws; estimate, $2,457,550. 
74, 628. ( 2) For bridge 150 f . above oixli- 
nary water surface; estimate, $8,947,000, 
74, 628. (3) For winter bridge with one 
draw aud two movable spans of 400 f. 
each, to be removed during the season of 
navigation; estimate, $1,966,500, 74, 629. 

Described and discusBed by Board of 
Engineers, 80, 1854. 



DETROIT RI¥ER. 

(Belle Isle and the American shore.) 



Commerce. 

Conservation of navigable waters by the 
U. S., 85, 292, 1918. 



Engineers. 

Chief of Enciinkbbs. 
292, 1918, 



Reports, 86, 
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DETROIT RITER, acroM ihe< 

(Detroit, Mich.) 



CoHiHierce. 

Shipping interests, 00, 3457. 

Ghibf op Enoinkbbs. Report, 00, 
3456. 

Board op Enginbebs. Convened at 
Detroit, Mich., Jaly 19, 1889, by S. 0. 



No. 15, to report upon the practicability 
and neceesity of a bridge over Detroit 
River at Detroit. The Board reported 
the construction of such a bridge feasible, 
and, of the projects submitted to them, 
recommended that for a high bridge. 
Report 00, 3456, 3463. (Col Poe and 
Majs. Allen and Adams. ) 



DETROIT RIVER (west channel). (Sp.) 

(Belle Isle Park and the mainland.) 



En^neen* 

Chixp op Enoinkbbs. Report, 88, 308; 
07, 529. 

Lief^slatton. 

Bridge authorized by act of July 20, 
1886,88,2456. 



Plant. 

Proposed location and dimensions of 
bridge and approaches, 88, 2452. 

Lt Col. Poe approved location and con- 
struction of bridge as designed, 88, 2451. 

Reconstruction plans approved Apr. 8, 
1897, 97, 529. 



DICKINSON BATOIJ, TEX. (O.) 

(Galveston, Houston & Henderson R. R. Co.) 



Eniineera. ^ 

Chisp op Enoinxers. Report, 03, 473. 



Plana. 

Specified alterations required on or be- 
fore May 20, 1893, 03, 473. 



DICKINSOM BAYOU, TEX.. ABOUT ONE-HA&.F MILE ABOVE 

ITS MOUTH. (S.) 

(North Galveston, Houston & Kansas City R. R. ) 



Engineers. 

Chibp op Enginbebs. Report, 03, 466. 
Enoimbbr in Chabqb. Maj. C. J. Allen. 



Plana. 

Approved Oct. 13, 1892, 03, 466. 



DOO AMD FOWL. BITEBS, AE.A. (S.) 

(Mobile & Dauphin Island R. R. & Harbor Co. ) 



Enfineera. 

Chibp op Enginbebs. Report, 04, 426. 

Engineer in Chabob. Maj. A. N. 
DamroU. 



Plans. 

Approved Nov. 3, 1893, 04, 426. 



DUCK BIVER, COL.D BBAMCH FEBBY, TEMM. (S.) 

( Humphreys County bridge. ) 

Engineers. ' Plana. 

Chibp op Enoinbbrs. Report, 06, 424. Approved Sept. 12, 1895, 06, 424. 

DULUTH HABBOB, CAJWAL. AT AT ENTBANCE, DUE.UTH, 

MIMN. (S.) 

(City bridge. ) 



Eufflneera. 

Chibp op Enginbebs. Report, 02, 410. 

Board op Engineers. Constituted by 
S. O. No. 6, Feb. 1, 1892, to examine and 
report upon the plans of a bridge over 
the entrance to Duluth Harbor, on Lake 
street, submitted bv the board of public 
works of the city o! Duluth, Minn. Re- 
port. 02, 3315. (Col. 0. M. Poe, Majs. 
W. Ludlow and W. A. Jones. ) 

9207—02 97 



Iiegfalation. 

City authorized to construct bridge by 
Minnesota, 02, 410. 

Plana. 

Plans for a lift brid^, referred to 
Board of Engineers; public hearing given 
interested parties; Chief of Engineers 
concurred in recommendation of Board 
of Engineers and the plans disapproved 
Apr. 11, 1892, 02, 410. 
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DUTCH KILLS CREEK, LONO ISLAND CITY, M. Y. (S.) 

(Long Island R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 98, 469. 
Engineer in Charge. Lt. Col. G. L. 
Gillespie. 



Plans. 

Reconstruction plans approved Mar. 
27, 1893, 08, 469. 



DfJWAiniSH RIYER, KINOS COIJNTY, WASH. (S.) 

(County bridge.) 



Engineers. 

Chief of Engineers. Report, 1900, 
700. 



Plans. 

Approved Mar. 29, 1900, 1900, 700. 



DV^IYAIIIISH RIYER, SEC. 99, T. 94 K., R. 4 E., ^lYASH. (Sp., etc) 

( Valley Street Ry. Co. ) 

Engineers. 



Chief of Engineers. Report, 92, 400. 
Engineer in Charge. Capt. T. W. 
Symons. 

Legislation. 

Company authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of Washington, 92, 400. 

Plans. 

Approved Oct. 17, 1891; completed 
Mar. 4, 1892, 92, 400. 



DUlYAimSH RIYER, NEAR SEATTLE, WASH^ (Sp.) 
(Northern Pacific & Puget Sound Shore R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 91, 431. 
Engineer in Charge. Capt. T. W. 
Symons. 

Legislation. 

Company authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of Washington, 91, 431. 

Plans. 

Approved Mar. 6, 1891, 91, 431. 



EAST RIYER, BETWEEIV IVEYT YORK CITY AND LONG 

ISLAND. (Sp.) 

(New York A Long Island Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 88, 309. 

Legislation. 

Bridge authoriased by act of Mar. 3, 1887, 
88, 2471. 



Plans. 

Plan and location of proposed bridge 
approved by Secretary of War, 88, 2472. 



EAST RIYER (bridge No. 3), NEYT YORK, M. Y. (S.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 1900, 
700. 



Plans. 

Approved Jan. 29, 1900, 1900, 700. 



EAST RIYER, BETWEEN WEW YORK AND BROOKLYIV. (Sp.) 

(New York Bridge Co.) 



Engineers. 

Chief of Engineers. Reports, 69, 56, 
395. 

Board of Engineers. Constituted by 
S. O. No. 72, convened at New York, 
May 22, 1869, to examine and report 
upon the proposed bridge between New aq^^S^^ 
York and Brooklyn. Report, 69, 397. ' ""» ^^• 
(Lt. Cols. H. G. Wright and J. Newton, 
andMaj. W. R. King.) 



Legislation. 

Company authorized to construct bridge 
by act of March 3, 1869, 69, 404. 

Plans. 

Plans approved June 19, 1869. Height 
of center span to be 135 f. clear, m. 1. w. 
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BAST lUTER, BETWEEBT MEW YORK AND BROOHX.YN, 

N. Y. (»•) 

(East River Bridge Co. — one above and one below the navy-yard. ) 



Eni^neen. 

Chisf op ENGINBEB8. Reports. 03, 
467; 07, 532. 



tions at the center of the span of the 
ai)per bridge. Plans in acooniance sub- 
mitted Jan. 19, 1893; approved Feb. 16, 



Enginkbr in Charge. Lt. Col. G. L. 1893. 08, 467. New York City, having 
Gillespie. acquired the rights and franchises of 



Plans. 

Plans submitted Oct. 15, 1892, provided 
for a clearance of 135 f. at the center of 
the spans and 120 f. at the piers above m. 
h. w. ; a Board of Engineers recommended 
a clearance of 145 f. at center of spans,, 
and the Secretary of War, Jan. 17, 1893, 
prescribed a clearance of 140 f. at m. h. 
w. under the most unfavorable condi- 



upper bridge, submitted new plans Jan. 
10, 1896; Board of Engineers recom- 
mended, Feb. 26, 1896, a clearance of 135 
f. at m. h. spring tides, for 200 f. on each 
side of the middle point, and height of 
117 f. at least, at the pier head lines; 
plans in accordance submitted Sept. 15, 
1896, approved Sept 24, 1896, 07, 552. 



EAST RITER, OREEN BAY CITY, WIS. (S.) 

(City bridge.) 



Enfflneeim. 

Chief of Engineers. Reports, 06, 
426; 07, 532. 

Plant. 

Reconstruction plans approved May 1 , 



1896, 06, 426. Modified plans reducing 
the draw opening approved Oct. 13, 1896. 
07, 532. 



EBEY SLOUGH, WASH. (See Snohomish River.) 

EDISTO RIYER, NEAR BRANCHYIE.E.E, S. €. (A.) (See AshUy 

River y etc.) 

(State bridge.) 

Engineers. | Plans. 

Engineer in Charge. Capt. F. V. | Should be a raft span of at least 60 f. in 
Abbot, 1889. Report, 80, 2795. , the clear, 80, 2796. 

EE.BOW RIFFE.E. (See Ch^halis River.) 

ELIZABETH RIYER, SOUTH BRANCH, YA. (S.) 

(Southern Branch Drawbridge Co.) 



Plans. 

Chief of Engineers. Report, 00, 622. ! Approved Mar. 10, 1899, 00, 622. 

ELIZABETH RIYER, SOUTHERN BRANCH, NORFOLK, YA. 

(S.) 

(Southeastern & Atlantic R. R. Co. — Location abandoned by the New York, Phila- 
delphia & Norfolk R. R. Co.) 

Engineers. | 1897, 07, 533. The location having been 
Chief op Engineers. Reports, 07, abandoned by the grantees, plans of the 
533; 08, 534. ! Southeastern & Atlantic R. K. Co., sub- 
Plans, mitted Nov. 12, 1897, were approved 

The p^tees' plans approved Feb. 8, | ^^^- ^^' ^^^^» ®®' ^^' 
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CXIZABETH RITER, TA., EASTERN AND SOUTHERN 

RRANCHES. (A.) 

(Norfolk A Western R. R. Co. at Norfolk, Va.) 



Engineers* 

Engineer in Charge. Capt F. A. 
Hinman. Report, 88, 2542, 2543, 2622. 

Plans. 

Details of modification of bridge as pro- 
posed by the R. R. Co., 88, 2623. Cor- 



respondence in relation thereto, 88, 2624- 
2628. Draw opening too narrow and 
badly located. Draw openings should be 
60 f . wide and relocated at the deep chan- 
nel. 88,2543. 



EE.IZARETH RITER, ^VTESTERN RRANCW, RETWEEN IVEST 
NORFOLK AND PORT NORFOUK, TA. (S.) 

(West Norfolk & Port Norfolk Drawbridge Co.) 



Engineers. 

Chief of Engineers. Report, 94, 429. 

Engineer in Charge. Lt. E. Burr. 



Plans. 

Plans submitted Feb. 26, 1894, modi- 
fied June 9, 1894; approved June 23, 1894, 
94, 429. 



ELK RITER, EE.K RIYER ]imX.S, ALA. (Sp., etc.) 

(Limestone County bridge.) 



Engineers. 

Chief of Engineers. Report, 92, 402. 

Engineer in Charge. Capt. G. W. 
Goethals. 

Legislation. 

County authorized to construct bridge 



under act of Sept 19, 1890, sec. 7, and by 
act of Alabama, 92, 402. 

Plans. 

Approved l>ec. 9, 1891; completion of 
bridge reported on Jan. 27, 1892, 92, 402. 



ELK RIVER, CHARLESTON, W. VA. (A.) 

(Suspension wagon bridge and Ohio Central R. R. bridge.) 



Engineers. 

Engineer in Charge. Lt. Col. W. P. 
Craighill. Report, 88, 2570. 

Plans. 

Description, 88, 2572. 



In view of the nature of the navigation 
and the limited improvement underiaken 
by the United States, Lt. Col. Craighill 
reported action unnecessary, 88, 2574. 



ELK RITER, CLAY COUNTY, VIT. TA. (S.) 

(County bridge.) 

Engineers. i Plans. 

Chief OF Engineers. Report, 99, 621. i Approved Dec. 8, 1898, 99, 621. 

ELK RIYER, CLENDENNIN, MV. YA. (S.) 
(Kanawha County bridge.) 



Engineers. 

Chief of Engineers. Report, 94, 429. 

Engineer in Charge. Col. W. P. Craig- 
hill. 



Plans. 

Plans submitted Feb. 12, 1894; modified 
June 16, 1894; approved June 23, 1894, 
94, 429. 



EHRARRASS RIYER, NEYT LONDON, WIS. (S.) 

(Chicago & Northwestern Ry. Co. ) 



Eng^lneers. 

Chief of Engineers. Report, 99, 62 L 



Plans. 

Approved Jan. 7, 1899, 99, 621. 
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EITRSaftA SLOIJOH, HUMBOLDT COIJNTT, CAl.. (S.) 

(California & Northern Ry. Co. ) 



Chibf of Enginsbbs. Report, 1900, 
701. 



Plans. 

Approved June 29, 1900, 1900, 701. 



FAR ROCKA^TAT BAT, ROCKA^TAT im.ET, BETWEEN 
HICKS BEACH AND SHEI.TER ISI.AND, N. Y. (S.) 

(Ocean Causeway Co.) 



Chief of Enoinbbbs. Report, 95, 479. 
Engineer in Chabob. Lt. Col. G. L. 
Gillespie. 



Plans. 

Plans submitted Au^. 15, 1894; modi- 
fied May 9, 1895; approved July 16, 1895, 
95, 479. 



FAR ROCKAWAT BAY, HT. Y. (O.) 
(Far Rockaway Ferry & Improvement Co.) 



En^neers. 



Chibf of Engineers. Report, 08, 538. 



Plans. 

Alterations requiring a clear draw of 35 
f. to be completed Oct. 15, 1897, 98, 538. 



FISHINO CREEK, N. C. (Sp.) 
• (Frank Hitch.) 



Eniineers. 

Chibf of Enginbbbs. Report, 1900, 
697. 

lieglslation. 

Mr. Hitch authorized to construct bridge 
by act of Mar. 1, 1900, 1900, 697. 



Plans. 

Approved Apr. 30, 1900, 1900, 697. 



FLINT RIVER, DRAYTON, OA. (A.) 

(Wagon bridge.) 



Engineers. 

Enqinbbr in Charge. Capt. R. L. 
Hoxie. Report, 88, 2552. 



Plans. 

Capt. Hoxie recommended the insertion 
of a draw of suitable width, 88, 2552. 



FLINT RIYER, NEAR BAINBRIDOE, OA. (Sp.) 

(Alabama Midland Ry. Co.) 



Engineers. . 

Chibf of Enginbbbs. Report, 89, 
372. 

Engineer in Charge. Capt. P. M. 
Price. 



Iiegislation. 

Company authorized to construct 
bridge by act of Aug. 6, 1888, 89, 372. 

Plans. 

Approved June 12, 1889, 89, 372. 



FLVSHINO CREEK, N. Y., NEAR THE BRIDOE STREET 
STATION ON THE WHITE8TONE BRANCH OF THE LONO 
ISliAND R. R. (O.) 

(Long Island R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 95 , 483. 

Plans. 

Required a straight channel practically 



in direction of the axis of the stream, 
with a clear width of 40 f. in the draw 
and between the guard piling; to be com- 
pleted on or' before Mar. 1, 1896, 95; 483. 
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FORE R1¥ER MOVTII, PORTLAND UARROR, RE. (''Port- 

land Brld(|e"). (A. and O.) 

(Cumberland County bridge.) 



Engineers. 

Chief of Enoinebr8. Report, 98, 472, 
474. 

Engineer in Chabgb. Lt. Col. P. C. 
Hains. 



Plans. 

Alteration plans, required under act of 
Sept. 19, 1890, approved Apr, 10, 1893, 
93, 474. 



FORKED DEER RITER, SOUTH FORK, YEL.L4>W BI.IJFF, 

TENN. (S.) 

(Dyer County bridge. ) 



Engineers. i Plans. 

Chief of Enqinbers. Report, 99, 620. ! Approved Sept 12, 1898, 99, 620. 

FORT BAYOU, RAIN CHAMMEL.. OCEAN SPRINGS, IHISS. 

(Sp., etc.) 



Engineers. 

Chief of Engineers. Report, 92, 402. 
Engineer in Charge. Maj. A. N. 
Damrell. 



Legislation. 

Company authorized to construct bridge 



(Ocean Springs Bridge Co.) 

Sept. 
of Mississippi, 92, 402. 

fans. 

Approved Dec. 14, 1891, 92, 402. 



under act of Sept 19, 1890, sec. 7, and act 
of Missifi 

Plans. 



FORT POUWT CHANNEL., BOSTON, MASS. (S.) 

(City bridge.) 

Engineers. I Plans. 

Chief of Engineers. Report, 98, 533. | Approved Sept 23, 1897, 98, 533. 

FORT POINT CHANNEL., BOSTON, IHASS. (A.) 
(New York & New England R. R. Co.) 



Engineers. 

Engineers in Charge: 
Maj. C.W.Raymond. Report, 88, 2527. 
Lt Col. G. L. Gillespie. Report, 88, 
2608. 

Plans. 

Maj. Raymond proposed to widen the 



draw openings to a least width of 42^ f. 
and to change the direction of the draw 
pier, 88, 2527. 

Lt Col. Gillespie reported that to pro- 
vide for the projected increase in channel 
depth the existing pivot pier would have 
to De reconstructed with draw openings 
of43f., 88, 2609. 



FORT POINT CHANNEL (Broadway Bridge), BOSTON, 

RASS. (S.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 1900, 
701. 



Plans. 

Reconstruction plans for part of pier 
approved June 14, 1900, 1900, 701. 



FORT POINT CHANNEL., BOSTON HARBOR, IHASS. (S.) 

(Bridges of the Boston & Providence R. R. Corporation; the Old Colony R. R. Co.; 

and the New York, New Haven & Hartford R. R. Co. ) 

Engineers. ; Plans. 

Chief of Engineers. Report, 98, < Plans for two bridges approved lilSur. 28, 
535. , 1898, 98, 535. 
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FORT POINT €HAMNEJL, DOVER STREET, BOSTON, MASS. (S.) 

(City bridge. ) 



Engineers. 

Chief of Enoinbbrb. Report. 08, 470. 
Engineer in Chabob. Lt. Col. S. M. 
Mansfield. 



Plann. 

Reconstraction plane approved, July 
12,1893, 08,470. 



FORT POINT CHANNEL.. (AcroM.) 
(Bridge of the Old Colony R. R. Co. at Boston Mass. ) 



En^neert. 



terference with free navigation is caused 



Engineer in Charge. Maj. C. W. by the delay in opening the draws, due 



Raymond. Report, 88, 2527. 

Plana. 

Maj. Raymond reported that the in- 



to the ^reat number of passing trains; on 
alteration of the bridge is necessary, 88, 
2527. 



FOrRCUE L.E FERRE, RIVER, ARK. (Sp.) 

(Choctaw & Memphis R. R. Co.) 

Engineers. bridge by act of Jan. 10, 1899, 00, 619. 

Chief of Engineers. Report, 00, 619. pinns 

lieglfllatlon. Approved, March 13, 1899, 00, 619. 

Company authorized to construct 



FOWL. RIVER, AL.A. (See Dog River. ) 

FOX RIVER, NEAR GOVERNORS BEND L.OCK, WIS. (S.) 

(Fort Winnebago bridge. ) - 



Engineers. 

Chief of Engineers. Report, 05, 476. 

Engineers in Charge: 
Maj. J. F. Gregory. 
Capt. C. F. Palfrey. 



Plans. 

Plans submitted Aug. 25, 1894, approved 
Sept. 15, 1894. Modified plans approved 
Feb. 6, 189^. Bridge completed. 05, 
476. 



FOX RIVER, MAIN STREET, OREEN BAY, WIS. (S.) 

(City bridge.) 

Engineers. Plans. 

Chief OF Engineers. Report, 07, 532. , Reconstruction plans approved Oct. 14, 

1896, 07, 532. 



FOX RIVER, BETWEEN OREEN BAY AND FORT HOWARD, 

WIS. (S.) 

( Chicago Sc Northwestern Ry . Co. , and the Kewaunee, Green Bay & Western R. R. Co. ) 



Engineers. 

Chief of Engineers. Reports, 05,478. 

Enoinsbb in Charge, Capt. C. F. 
Palfrey. 



Plans. 

Approved Feb. 5, 1895, 05, 478. 



FOX RIVER, MEN ASH A, WIS. (S.) 

(City bridge.) 

Engineers. j Plans. 

Chief of Engineers. Report, 07, I Reconstruction plans approved Dec. 29, 
533. i 1896, 07, 533. 



1644 



ANALYTICAL AND TOPICAL INDEX TO 



FOX RlYfK, OMBO, WIS. (S.) 
(Chicago, Milwaakee <& 8t Paul Ry. Co.) 



Eiifftneert. 

Chief of Enginebbs. Report, 90, 
621. 



Plant. 

Reconstruction plans approved Jan. 10, 
1899, 99, 621. 



FOX RIVER, OSUKOSU, WIS. (8.) 
(Chicago & Northwestern Ry. Co. ) 



Engineers. 

Chief of Engikbers. Report, 99, 620. 



Plans. 

Reconstruction of plans approved Sept. 
9, 1898, 99, 620. 



FOX RIVER, WISCONSIN AVENVE, 0SHK08H, WIS. (Sp., etc) 

(City bridge.) 



Engineers. 

Chief of Enginebbr. Report, 92, 403. 

Engineer in Charge. Maj. J. F. 
Gregory. 

liegfslatlon. 

City authoriased to construct bridge un- 



der act of Sept. 19, 1890, sec. 7, and act of 
Wisconsin, 92, 403. 

Plans. 

Approved Feb. 1, 1892, 92, 403. 



FOX RIVER, IJ. S. CAMAL. I.AKE STREET, APPLETON, 

WIS. (S.) 

(City bridge.) 



Engineers. 

Chief of Enginbbbs. Report, 98, 633. 



Plans. 

Reconstruction plans of superstructore 
approved Oct. 12, 1897, 98, 533. 



FOX RIVER AND CANAL. DE PERE, WIS. (S.) 

(De Pere City bridge.) 



Engineers. 

Chief of Engineers. Report, 94, 427. 
Engineer in Charge. Maj. J. F. Greg- 
ory. 



Plans. 

Plans for new bridge approved Feb. 1, 
1894, 94, 427. 



FOX RIVER AND OOVERNMEMT CANAL., DE PERE, 

WIS. (Sp., ete.) 

(Chicago A Northwestern Ry. Co.) 



Engineers. 

Chief of Enginbbbs. Report, 92, 409. 

Engineer in Charge. Maj. J. F. Greg- 
ory. 
Legislation. 

Company authorized to construct 



bridge under act of July 13, 1892, sec 3, 
and act of Wisconsin, 92, 409. 
Plans. 

Modified plan approved Aug. 30, 1892, 
92, 409. 



FOX RIVER AND €ANAL., RAIIKAUHrA, WIS. (S.) 

(City bridge.) 



Engineers. 

Chief of Enginerrs. Report, 94, 427. 
Engineer in Charge. Maj. J. F. Greg- 
ory. 



Plans. 

Approved Dec. 11, 1893. Reported com- 
pleted. 94, 427. 
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FOX RITER AND THE PORTAOE CAN A£., WIS. (A.) 



En^neers. 

Emginbkb in Charge. Capt. W. L. 
Marahall. Reporl) 88, 2579. 



Plans. 

list of bridges obetracting the river 
and the canal; remedies or modifications 
proposed by Capt. Marshall, 88, 2578. 



FRANKFORD CREEK. (See SchuylkUI Rii^, etc. ) 

FRANKFORD CREEK, PA. (O.) 

(Kenidington & Tacony R. R. — Pennsylvania Railroad Co.) 



Engineers. 

Chief of Engineers. 
703. 



Report, 1900, 



Plans. 

Required a clear channel width of 24 f . 
and h. w. clearance of 10 f. on or before 
Oct. 31, 1900, 1900, 703. 



FRANKFORD CREEK, PU1I.ADEE.PHIA, PA. (S.) 

( Philadelphia Belt Line R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 98, 466. 

Engineer in Charge, Maj. C. W. 
Raymond. 



Plans. 

Approved Sept. 30, 1892,. 98, 466. 



FRANKFORD CREEK, BRIDOE STREET, PUIl.ABEL.PHIA, 

PA. (S. ) 

(City bridge.) 



Engineers. 

Ch I EF OF Eng inbers. Report, 95 , 477. 
Engineer in Charge. Maj. C. W. 
Raymond. 



Plans. 

Reconstruction of • bridge approved 
Jan. 7, 1895, 95, 477. 



«AL.yESTON BAY, TEX., BETWEEN GALVESTON ISLAHTB 

ANB VIRGINIA POINT. (8p.) 

(La Port, Houston & Northern R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 95 , 475. 
Engineer in Charge. Maj. A. M. 
Miller. 

legislation. 

Company authorized to construct 



bridge by act of Feb. 1, 1895, 95, 475. 

Plans. 

Approved Mar. 27, 1895; draw open- 
ing required to be 85 f. in the clear, 95, 
475. 



GAL.VESTON RAY, TEX., BETWEEN GALVESTON ISL.ANB 

ANB VIRGINIA POINT. (S.) 

(Port Boliver, Galveston & Virginia Point Terminal R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 95, 478. 
Engineer in Charge. Maj. A. M. 
Miller. 



Plans. 

Approved Mar. 25, 1895, 95, 478. 



GASCON ABE RIVER, mO. (A.) 

(Missouri Pacific R. R. Co.) 



Engineers. 

Engineer in Charge. Maj. A. M. 
Miller. Report, 88, 2559. 

Plans. 

Description of the bridge, 88, 2559. 



Maj. Miller reporte<l that the drawspan 
should be made operative, and that a 
euide pier should be built above and be- 
low the pivot pier, 88, 2559. 
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OASCOMADE RIVER, ROL.L.1NS FERRY, IHO. (S.) 

(Osage County bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 533. 



Planfl. 

Modified plans approved Oct 19, 1897, 
98, 533. 



OAIJL.EY RIVER, W^ VA. (S.) 

(Chesapeake A Ohio R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 93, 467. 
Engineer in Charge. Col. W. P. 
Craighill. 



Plans. 

Approved Dec. 21, 1892, 98, 467. 



OAUL.EY RIVER, FAYETTE COIJIVTY, W. VA. (Sp., etc.) 

(Kanawha & Michigan (Ohio) Ry. Co. 



Engineers. under act of Sept. 19, 1890, sec. 7, and act 

Chief OF Engineers. Report, 99,408. * "^ . ,r. . ^^ ^r^^ 

Engineer- in Charge. Col. W. P. 
Craighill. 



Legislation. 

Company authorized to construct bridge 



of West Virginia, 92, 408. 

Plans. 

Modified plans approved Aug. 11, 1892, 
92, 408. 



GENESEE RIVER, CHARLOTTE, N. Y. (Sp.) 

Engineers. Approved by Secretary of War, 74, 584. 

Chief of Engineers. Reports, 74, 71, ^ajs. Merrill, Wilson, and Harwood. 

3^- Legislation. 

Board of Engineeri?. Convened at BridgeauthorizedbyactofMar.3, 1873, 

Charlotte, N. Y., Au^. 26, 1873, approved "4, 683. 

location and plan, with certain modifica- Plans. 



tions. Report, 74, 584. Approved by 
Chief of Engineers, except regulations for 



Submitted by Lake Ontario Shore R. R. 
Co., referred to Board of Engineers, 74, 



government of operating draw, 74, 583. 583. 

GEORGIAN A SLOrGU, WALIVUT GROVE, CAL. (S.) 

(Sacramento County bridge.) 



Engineers. 

Chief of Engineers. Report, 1900, 
699. 



Plans. 

Approved Oct. 17, 1899, 1900, 699. 



Engineers. 



COVE, NORTHEAST HARBOR, RE. (S.) 
(W. W. Vaughan.) 

Plans. 



Chief OF Engineers. Report, 96, 424. Approveti Sept. 13, 1895, 96, 424. 

GRAND RIVER, OHIO. (S.) 
(Lake County bridge.) 

Engineers. Plans. 

Chief of Engineers. Report, 99, Plans for new bridge approved Apr. 14, 



622. 



1899, 99, 622. 
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GREAT KAMAWUA Rl¥f», CHARL.EST01V, W. VA. (A.) 



Commerce. 

Requirements of commerce^ 88, 1593; 
84,1804. 

Engineers. 

Chief of Enoinbbrs. Reports, 88, 
271, 1591; 84, 271, 1796. 

BoABD OF Enoinberb. Recommend 
channel span with clear opening of 400 f. 
and its lowest part at least 29 f . above the 
highest water and 75 f. above 1. w., 84, 
1798. (Lt. Cols. Cndghill and Merrill 
and Capt. Post ) 



lieglfllation. 

Changes recommended bv Board of En- 
gineers, 84, 1798, 1802. 

Plans. 

Col. W. P. Craighill reported that the 
channel span should not be less than 250 
f . clear opiening, height of clear spans not 
less than 70 f., 88, 1592. Dimensions of 
spans referred to Board of Engineers. 84, 
1797. 

Recommendations of Board, 84, 1797. 



GREAT KAHrAWUA RITER, CHARLESTON, W. VA. (§p.) 

(Charleston & South Side Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 9 1 , 429. 

Board of ENCiiNSERs. Constituted by 
S. O. No. 28, May 31, 1890. (Col. W. P. 
Craighill, Maj. I). W. Lockwood, and 
Capt. E. Maguire.) 

Engineer in Charge. Col. W. P. 
Craighill. 

Le^slatlon. 

Company authorized to construct 



bridge under act of Mar. 3, 1887, 91, 429. 

Plans. 

Revised plans conforming to the rec- 
ommendation of the Board of Engineers 
approved Sept 28, 1890. Apr. 20, 1891, 
Cfol. Craighill reported bridge completed 
as required, except that the main span 
was |4 i^* ^^>o ^^^ A^ Charleston end. 9 1 , 
429. 



GREAT KANAWHA RIVER, POIIVT PLEASANT, W. VA. (Sp.) 

(Ohio River R. R. Co. ) 



Engineers. 

Chief op Engineers. Report, 88, 308. 

Board of Engineers. The Board of 
1887 recommended location of bridge with 
a clear opening of 400 f . , as propped by 
the Ohio River R. R. C-o., 88, 2448. 



(Col. Craighill, Lt. Col. Merrill, and Maj. 
Post.) 

Legislation. 

Act authorizing construction of bridge. 
Mar. 3, 1887, 88, 2447. 



OREAT PEDEE RITER, 135 RILES AROVE OEOROETOWN, 

8. C. (A.) 

(Wilmington, Columbia & Augusta R. R. Co.) 



Engineers. 

Engineer in Charge. Capt. W. H. 
Bixby. Report, 88, 2547. 

Plans. 

Capt. Bixby recommended suitable 



fenders at both ends of the draw openings 
of the bridge, extending 100 f. above and 
below the bridge, 88, 2547. 



OREAT PEDEE RIVER, IVEAR SOCIETY UILL., H. €. (O.) 

(Society Hill & Marlborough Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 92, 411. 



Plans. 

Specified alterations required on or 
before Sept. 1, 1892, 92, 411. 
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GREAT RIOOL.ET8, I. A., BRIDOE (R. R.) A€R09S TUE. 



En^neer*. 

Chief op Enoineeks. Report, 70, 63, 
377. 

Enoinber in Ohabob. Maj. C. B. 
Reese. Report, 70, 378. 

lieglfllatlon. 

Committee on Commerce (of U. 8. 
Senate) requested, May 5, 1870, the views 
of Secretary of War, 70, 377. 



Plant. 

New Orleans, Mobile & Chattanooga 
R. R. Co.'s plan discassed, 70, 379. 
Objections to the bridge stated by Maj. 
Reese 70 379. 

By Chief of Engineers, 70, 378. Sog- 
^^estions for the improvement of the plan 
in interests of navigation, 70, 380. 



OREEM RIVER (BEIiOW MAH^iL NO. 1) 8PaTTSyU.l.E, KT. (O.) 

(Louisville, St. Louis & Texas R. R. Co.) 



Eiiffliieers. 

Chief of Engineers. Report, 01, 434. 

Plans. 

Widening west draw opening to 160 f. 



and placing west pier 52 f . west of posi- 
tion, to be completed on or before Joly 
31, 1891; time extended to Oct 31, 1891, 
01, 434. 



OITYANDOT RIVER. (See Ohio River, etc ) 

OUYANDOT RITER, W. YA. (S.) 
(Guyandot Valley Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 1900, 
700. 

Plans. 

Plans for two bridges, 14J miles and 



20^ miles, respectively, above the mouth 
of the Guyandot, approved Ifor. 24, 1900, 
1000, 700. 



OIJYANDOT RIVER, SALT ROCK, W. YA. (S.) 

(Cabei County bridge.) 



Engineers. 

Chief of Engineers. Report, 08, 533. 



Plans. 

Approved Nov. 1, 1897, 08, 533. 



11ACKENSA€K RIYER, N. J. (S.) 
(Pennsylvania R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 08, 466. 
Engineer in Charge. Capt T. L. 
Casey. 



Plans. 

Submitted Sept. 22, 1892, for renlaciog 
old with new bridge; approved Oct 20, 
1892, 03, 466. 



UA€K£NSA€K RIYER, N. M. (S.) 

(Morris & Essex R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 1000, 
701. 



Plans. 

Plans for new bridge approved May 21, 
1900, 1000, 701. 



UA€KENSA€K RIYER, UAGKENSACK, IV. J. (S. ) 

(Bergen County Traction Co.) 



Engineers. 

Chief of Engineers. Report, 1000, 
700. 



Plans. 

Approved Jan. 4, 1900, 1000, 700. 
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HACKENSACK RITER, ANDERSON STREET, UA€IU3BiSA€K, 

N. M. (S.) 

(Beixen County bridge.) 



Ensfneers. 

Chisf of ENOINEBR8. Report, 08,534. 



Plan*. 

Reconstruction plans approved Mar. 14, 
1898, 98, 534. 



UARL.ER RIVER, NEW YORK CITY. (A.) 



C^mmeree. 

Ck>mmercial interest involved, 00, 3486. 

Engineers. 

Chixf of Enginbebs. Report, 00, 344. 

BoABD OF Enoinkbrs. Convened at 
New York City, June 19, 1890, by 8. O. 
No. 25, to report upon allied obstruction 
of navigation by certain bridges over the 



Harlem River. The Board recommended 
increasing the clear headway of the Third 
and Fourth avenue bridges to 24 f . above 
h. w. level, 00, 3487. fCols. Abbot and 
Comstock and Lt. Col. Gillespie. ) 

lie^fslatlon* 

Notice served as to alterations required, 
00,344. 



HARliEM RIYER, RROADWAY €ROSSINO, N. Y. (8.) 

(New York City bridge.) 

Enifneers. 

Chief of Enginbebs. Report 08, 467. 
Enoinber in Chabob. Lt. Col. G. L. 
Gillespie. 

liestolation. 

Congress, act of Sept. 19, 1890, required 
submission of plans, 08, 467. 



Plant* 

Submitted Apr. 28, 1892; modified plans 
Jan. 31, 1893; approved Feb. 11, 1893, 
08, 467. 



UARLEII RIYER, RROADWAY EXTENDED, NEW YORK 

CITY, N. Y. (SPm etc.) 

(Hugh N. Camp and D. E. Seybel. ) 



Engineers. 

Chief of Enginebbs. Report, 02, 406. 
Enginebb in Chabge. Lt. Col. 6. L. 
GiDespie. 



Plant. 

Permission to build temporary foot 
bridge granted June 24, 1892, by revocable 
license, 02, 406. 



HARLEM RIYER, FIRST AYENIJE, NEW YORK, N. Y. (S.) 

(City bridge. ) 



Engineers. 

Chief of Enginebbs. Report, 05, 477. 
Enginebb in Chabob. Lt. Col. G. L. 
Gillespie. 



Plans. 

Approved Jan. 11, 1895, 05, 477. 



HARLER RIYER, FOURTH AYENIJE, NEW YORK, N. Y. (Sp., 

etc.) 

(New York Central & Hudson River R. K Co. ) 



Engineer*. 

Chief of Enginebbs. Report, 02, 406. 
Enginbee in Chabgb. Lt. Col. G. L. 
Gillespie. 

Ijegltlatlon. 

Company authorized to construct bridge 
under act of Sept 19,1890, and act of 
New York, 02, 406. 



Plans. 

Reconstruction plans for a temporary 
bridge, approved May 27, 1892, and for a 
permanent bridge, approved Aug. 5, 1892, 
02,406. 
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HARLEBI RIVER, RETWEEN 145TU AND 149TU STREETS, 

N, Y. (S.) 

(New York City bridge.) 



Engineer*. 

Chief of £nqinbeb8. Report, 08, 533: 



Plans. 

Approved Nov. 11, 1897, 08, 533. 



HARLER RIVER, 155TH STREET, AlWD RcCORR BAR 

ROAD, IV. T. (Sp.) 

(New York City Commissioners of Public Parks.) 



Engineers. 

Chief of Engineers. Report 01 , 433. 
Engineer in Charge. Lt. Col. G. L. 
Gillespie. 

Legislation. 

Commissioners authorized to construct 



bridge under act of Sept. 19, 1890, sec. 7, 
and act of New York, 01, 433. 

Plans. 

Plans to replace the McComb Dam 
bridge approved, Sept. 7, 1891, 01,433. 



HARLER RIVER, 156TH STREET, IVEW YORK CITY, 

M. Y. (O.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Reports, 02, 
406; 07, 536. 

Engineer in Charge. Lt. Col. G. L. 
Gillespie. 

Plans. 



This temporary bridge to be removed 
upon completion of permanent bridge at 
155th street. 02, 406. 

Bridge, at 155th street, completed; 
notice served, Apr. 13, 1897, requiring 
removal of temporary brid^ at 156t& 



Permission for temporary bridge grant- ] «*^* "'t'^'" ^ ^'y- »"'' ^- 
ed by revocable license, July 5, 1892. , 

UARLER RIVER, THIRD AVEMIJE, NEW YORK, N. Y. (8.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 08, 469. 
Engineer in Charge. Lt. Col. G. L. 
Gillespie. 



Plans. 

Bridge obstructed navigation. City 
notified, July 2, 1890, to alter it; altera- 
tion plans approved. Mar. 24, 1893. 
03, 469. 



HIL.L.ERRA1VDT RAYOIJ, TEX. (S.) 
(Jefferson County bridge.) 



Engineers. 

Chief of Engineers. Report, 07, 533. 



Plans. 

Approved Mar. 30, 1897, 07, 533. 



HILLSROROrOU RIVER, TARPA, FL.A. (S.) 

(Savannah, Florida & Western Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 04, 426. 
Engineer in Charge. Lt. A. M. 
D'Armit. 



Plans. 

Approved Oct. 23, 1893, 04, 426. 



HU.L.SRORO RIVER, TARPA, FL.A. (8.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 05, 479. 
Engineer in Charge. Maj. T. H. 
Hand bury. 



Plans. 

Plans for rebuilding bridge approved 
June 22, 1895, 05, 479. 
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HOL.STON RIVER (Boyds Ferry), NEAR KMOXT1L.L.E, TENN. 

(Knoxville County bridge.) 



Engineer*. 

Chisf of Engineers. Reports, 9S, 
470; 94, 427. 
£nginb£E in Charqe. Capt. J. Biddle. 



Plang. 

Approved Aug. 2, 1893, 93, 470. Modi- 
fied plan approved Nov, 29, 1893. 94, 
427. 



HOqillAllI RIVER, WASH. (S.) 
(United railroads of Washington.) 



Engineers. 

Chief of Engineers. Report, 98, 533. 



Plans. 

Approved Oct. 2, 1897, 98, 533. 



HOqinAlH RIVER, UOqillAM, WASH. (S.) 

(City bridge.) 

Engineers. | Plans. 

Chief of Engineers. Report, 1900, ! Plans approved Dec. 19, 1899, 1900, 
700. I 700. 

UOUSATONIC JtllVER. (See C08C06, etc.) 



HOIJS ATONIC RIVER, STRATFORD, CONN. (A.) 

(Highway.) 

Engineers. Lt. Col. Houston recommended that 

Engineer in Charge. Lt. Col. D. C. the fifth and sixth spans be made draw 

Houston. Report, 88, 2611. spans, 88, 2612. 

Plans. 

Description, 88, 2612. 



HOIJSATONIC RIVER, RETWEEN STRATFORD AIVD MIL- 
FORD, CONIV. (O.) 

(Washington Bridge, Fairfield and New Haven counties. ) 

Engineers. before Dec. 1, 1893. Board of Commis- 

Chief of Engineers. Report, 93, 474. 1 sioners decided to build new bridge. 98, 

Plans. '^'^'^^ 

Specified alterations required on or 



HOUSTON RIVER, CALCASIEU PARISH, L.A. (S.) 

(Kansas City, Shreveport & Gulf Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 1900, 
699. 



Plans. 

Plans for new bridge approved Oct. 18, 
1899, 1900, 699. 



HUDSON RIVER AT NEW YORK CITY. (Sp.) 



Engineers. 

Chief of Engineers. Report, 9 1 , 433. 

Board of Engineers. Convened to 
consider and report upon plan of bridge, 
91, 3853. The Doard recommended that 
the clear headway at the middle of the 
span above h. w. of spring tides be in- 



creased in the plans to not less than 150 
f . , 9 1 , 3859. ( Cols. Abbot, Comstock, and 
Houston, and Lt. Col. Gillespie. ) 

Legislation. 

Bridge authorized by act of July 11, 1890 ; 
requirements of the act, 91, 3853. 
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HUDSON RITER, MEW YORK €ITT, N. Y. (Sp.) 
(New York & New Jersey Bridge Ck).'e.) 



Engineers. 

Chief of Enqinbebs. Reports, 96, 423; 
99, 619. 

Legislation. 

Companies authorized to construct 
bridge by act of June 7, 1894, 96, 423. 

Plans. 

Planssubmitted June 4, 1895 ; approved , 



without date, contingent upon report of 
board of harbor lines, 1896, which recom- 
mended, Feb. 28, 1896, revised plans of 
approaches and map of location ; approved 
Mar. 13, 1896, 96, 423. Detailed plans 
submitted Mar. 10, 1897; approved May 
24, 1899, 99, 619. 



HUDSON RIVER, NEAR TWENTY-THIRD STREET, NEW 

YORK CITY, N. Y. (Sp., etc.) 

(North River Bridge Co. ) 

Engineers. Plans. 

Chief of Engineers. Report, 92^403. Modified plans, conforming to the re- 



Enoineer in Chabob. Lt Col. G. L. 
Gillespie. 



quirements as to height fixed by the War 
Department, approved Dec. 29, 1891, 92, 
403. 



HUNTING CREEK, ALEXANDRIA, VA. (Sp., ete.) 
(Washington, Alexandria A Mount Vernon Electric Ry. Co.) 

Engineers. i Plans. 

Chief of Engineers. Report, 92, 409. Approved Aug. 20, 1892, on condition 
Engineer in Charge. Maj. C. E. L. ' 
B. Davis. 



Legislation. 

Companv authorized to construct 
bridge under act of July 13, 1892, sec. 3, 
and act of Virginia, 92, 409. 



that the width of draw opening be in- 
creased to 40 f . when so aesired bv the 
Secretary of War, 92, 409. 



HURON RIVER, HURON, OHIO. (Sp., etc.) 
(Lake Shore & Michigan Southern Ry. Co. ) 



Engineer/. 

Chief of Engineers. Report, 92, 402. 
Engineer in Charge. Lt. Col. J. A. 
Smith. 

Legislation. 

Company authorized to construct 



bridge under act of Sept. 19, 1890, sec 7, 
and act of Ohio, 92, 402. 

Plans. 

Approved Dec. 18, 1891, 92, 402. 



ILLINOIS RIYER. (See Ohio River.) 



ILLINOIS RIYER, RETWEEN COLUMRIANA AND KAMPS- 

YILLE, ILL. (Sp., etc.) 

(Litchfield, Carrollton & Western R. R. Co.) 



Engineers. 

Chief of Engineers. Reports, 92, 401 ; 
9S, 465. 

Engineer in Charge. Capt. W. L. 
Marshall. 

Legislation. 

Company authorized to construct bridge 



by act of March 3, 1883; amending act, 
Oct. 1, 1890, 92, 401. 

Plans. 

Modified plan approved Nov. 4, 1891, 
and May 9, 1893, 92, 401; 93, 465. 
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ILLINOIS RIYER, HAT ANA, IL.L.. (Sp., ete.) 
(Chicago, Peoria & St. Loais Ry. Co. ) 

Engineers. | Legislation. 

Chief of Enginbkb8. Report, OS, 409. Company authorized to construct bridge 
Engineer in Chabge. Capt. W. L. | ^Y «ct <>' ^^^^ 6, 1892, 92, 409. 
MarshaD. Plans. 

Approved Aug. 27, 1892, 92, 409. 

lULUWOIS RITf», NEAR HARqiJETTE, ILL. (S.) 

(Streator & ainton R. R. Co.) 



Engineers. 



Plans. 



Chief OF Engineers. Report, 99, 623. Approved Aug. 11, 1899, 99, 623. 

ILLINOIS RITER, PEKIN, ILL. (S.) 
(Peoria & Pekin Traction Co. ) 



Engineers. 

Chief of Engineers. Report, 98, 
534. 



Plans. 

Modified plans approved Feb. 8, 1898, 
98, 534. 



INLAND WATERWAY. (See Chrigtiana River, Wilmington, Del, etc.) 

JAMAICA RAY, REA€H CHANNEL, ROCKAWAY REACH, 

N. Y. (S.) 

(Brooklyn & Jamaica Bay Turnpike Co. ) 



Engineers. 

Chief of Engineers. Report, 99, 
621. 



Plans. 

Approved Dec. 21, 1898, 99, 621. 



Engineers. 



JAMES RIYER, RICHMOND, YA. (S.) 

(Richmond, Petersburg & Carolina R. R. Co«) 

Plans. 



Chief of Engineers. Report, 99, 623. Approved July 28, 1899, 99, 623. 

JOHN DAYS RIYER, OREO. (S.) 

(Astoria & Columbia River R. R. Co. ) 

Engineers. Plans. 

Chief of Engineers. Report, 96, 425. Approved Nov. 18, 1895, 96, 425. 

JOHNS RIYER. (See Oiehalijf River.) 

JUPITER RIYER, FLA. (S.) 
(Jacksonville, St Augustine & Indian River Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 93, 471. 
Engineer in Charge. Lt. A. M. 
D'Armit 



Plans. 

Approved Aug. 15, 1893, 98, 471. 



KAREKONA NARROWS, MINN. (S.) 
(St. Paul, Minneapolis & Manitoba Ry. Co.) 

Engineers. Plans. 

Chief of Engineers. Report, 98, 534. Approved March 14, 1898, 98, 534. 

9207—02 98 
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KALAMASEOO RITER, NEW RICHMOMD, IIOCU. (A and O.) 

(Chicago & West Michigan Ry. Co.) 



En^lneeni. 

Chiep op Engineers. Reports, 90, 
624; 1900, 702. 

Planfl. 

Approved June 13, 1899, for a 40-f. 
draw over main channel before Aug. 26, 
1899. On July 31, 1899, previous action 



modified, at option of company, as speci- 
fied. 99, 624. Companv failed to alter 
briage within time specffied. Alteration 
plans as required by the Department 
accepted March 13, 1900, as satisfactory. 
Time extended to July 15, 1902. 1900, 
702. 



KAWILAWL.IN RITER, BAY C^OIJIVTT, IIII€U. (S.) 

(Detroit & Mackinac Ry. Co.) 

En^lneert. Plant. 

Chief OP Engineers. Report, 96,427. ' Approved June 29, 1896, 96, 427. 

KANAWHA RIVER. (See Ohio Rwer,) 



: RIVER. (See Atkins Bay.) 



KENTUCKY RIVER, KY. (A.) 



Engineers. 

Chief of Engineeb8. Report, 90, 342. 



Plans. 

Location and dimensions of bridges 



Engineer in Charge: Capt. J. C. Post, crossing the improved portion of the Ken- 



Report, 88, 2574. 
Legislation. 



tucky River, 88, 2574. 

Bridge at Worth vi lie and two at Frank- 
fort restrict navigation, and Capt. Poet 



Notice served as to alterations required, recommended that they be raised or re- 



90, 342. 



built, 88, 2576, 2576. 



KENTUCKY RIVER, KY. (S.) 
(City of Frankfort and county of Franklin bridge.) 

Engineers. i the bridge to 48 f. 4 in. above normal 

Chief of Engineers. Report, 93, 473. pool level ordered Sept. 8, 1891, 92, 411. 

Engineer in Charge. Maj. D. W. 
Lockwood. 

Plans. 

Under act of Sept. 19, 1890, raising of 



Plans for elevating bridge 43 f. 4 in., ap- 
proved May 22, 1893. 93, 473. 



KENTUCKY RIVER, CARROL.L.TON, KY. (S.) 
(Carrollton Electric Ry. & Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 1900, 
699. 



Plans. 

Approve<l Nov. 10, 1899, 1900, 699. 



KENTUCKY RIVER, FRANKFORT, KY. (O.) 
(Louisville & Nashville R. R. Co.) 

Engineers. Plans. 

Chief of Engineers. Report, 89, 376. ; Alterations required by Jan. 1, 1890; 

I time extended to Jan. 9, 1891, 89, 376. 
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KEMTtJCKT RITER, FRANKFORT, KY. (O.) 

(Louisville & Nashville R. R. Co.) 



£iiirlneer«. 

Chief of Engineers. Reports, 91, 
436; 93, 471. 

Engineer in Charge. Maj. D. W. 
Lockwood, 1893. 



Plans. 

Required to raise bridge 10 f. on or 
before Sept 1, 1892, 91, 436. Plans for 
raising bndge 43 f. 4 in. in all, required 
under act of Sept. 19, 1890; approved 
Oct. 24, 1892. 98, 471. 



ke:vtucky river, st. clair street, frajwi^fort, 

KY. (O.) 
(Frankfort County bridge. ) 

Engineers. Plans. 

Chief of Engineers. Report, 02, 41 1. Specified alterations to be made on or 

before Sept. 1, 1892, 92, 411. 



KENTIJCKY RIVER, ST. CL.AIR STREET, FRAIWKFORT, 

KY. (O.) 

(City bridge. ) 

Engineers. Plans. 

ChiefofEnginbbuk. Re])ort, 89, 376. Alterations required by Jan. 1, 1890; 

. time extended to Jan. 1, 1891, 89, 376. 

KENTUCKY RIVER, NEAR TYRONE, KY. (Sp.) 

(Louisville Southern Ry. Co.) 

Legislation. 



Engineers. 

Chief of 

Enginee 

Lockwood. 



Chief of Engineers. Reuort, 89, 371. ' Company authorizeil to construct bridge 
Engineer in Charge. Maj. D. W. by act of Oct. 9, 1888, 89, 371. 

i Plans. . 

 Approved Mar. 30, 1889, 89, 371. 



KENTUCKY RIVER, WORTHVIL.L.E, KY. (O.) 

( Louisville & Nashville R. R. Co. ) 

Engineers. ' Plans. 

Chief OF Engineers. Report, 89, 376. ' Alterations required bv Jan. 1, 1890; 

time extended to Jan. 9, 1891, 89, 376. 

KENTUCKY RIVER, NORTH FORK, ROUTH OF WALKERS 

CREEK, KY. (Sp.) 

(Kentucky Union Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 89, 372. 
Engineer in Charge. Maj. D. W. 
Lockwood. 



Legislation. 

Company authorized to construct bridge 
by act of Mar. 1, 1889, 89, 372. 

Plans. 

Approved June 19, 1889, 89, 372. 



KENTUCKY RIVER, NORTH FORK. (S.) 

(Ohio & Kentucky Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 1900, 
699. 



Plans. 

Approved Oct. 27, 1899, 1900, 699. 
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ILEWAIJMEE RITER, ILEl¥AtJMEE, DTIS. (Sp., etc) 
(Kewaunee, Green Bay & Weetem R. R. Co.) 



EnHflneen. 

Chief of Engineers. Report, 03, 410. 
Engineer in Charge. Maj. J. F. 
Gregory. 

liet^lslatlon. 

Company authorized to construct bridge 



under act of July 13, 1892, and act of 
Wisconsin, 02, 410. 

Plans. 

Approved Sept 6, 1892, 02, 410. 



KEWAriVEE RIVER, PARK STREET, KEWAIINEE, WIS. (S.) 

(City bridge.) 



Ennlneen. 

Chief of Engineers. Report, 08, 466. 
Engineer in Charge. Maj. J. F. 
Gregory. 



Plans. 

Submitted July 2, 1892, for replacing 
old with new bridge; approved Oct. 14, 
1892, 08, 466. 



KUVOSLEYS CREEK, FLA. (O.) 
(County bridge.) 



Eng^lneers. 

Engineer in Charge. 
ter, 1889, 80, 2797. 



Lt. O. M. Car- 



Plans. 

The narrow opening of the county 
bridge, near the railro^ bridge, danger- 
ous to steamboats, 80, 2797. 



KINOSL.EYS CREEK. A PART OF THE IML.AND COMMIJIVI. 
CATIOIV BETDTEEN SAYANMAH, GA., A^D JACKSONYULI^E, 
FI.A. (O.) 

(Florida Ry. A Navigation Co.) 



Engineers. 

Chief of Engineers. Report, 80, 377. 

Plans. 

Alterations required by Apr. 15, 1889; 



time extended to Mav 1, 1889. Bridge 
provided with a 56.7-f. drawspan, whidi 
IS sufficient 80, 377. 



KINNICKINIC RIVER, miLWAlIKEE, WIS. (S.) 

(Chicago & Northwestern Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 07, 533. 

Plans. 

Reconstruction plans and plans for a 



temporary bridge approved Jan. 13, 1897, 
07, 533. 



KINIVICKINIC RIVER, CLINTON STREET, MU.WAIJKEE, 

WIS. (S., Sp., etc.) 

(City bridge. ) 



Engineers. 

Chief of Engineers. Reports, 03, 410; 
03, 470. 

Engineer in Charge. Maj. J. F. 
Gr^ory. 

lieglsiatlon. 

City authorized to construct bridge un- 



der act of July 13, 1892, sec. 3, and act of 
Wisconsin, 03, 410. 

Plans. 

Plan for new bridge approved Sept 12, 
1892, 03, 410. Modified plans approved 
July 29, 1893, 08, 470. 
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KIltfNICKWIC RITER, 



Enfflneers* 



Wig. (S.) 
(City bridge.) 



MnLWArKEi:, 



-_e» j approved Nov. 1,1898. Modified plans, 

Chief of Engineers. Reports, 00, I cnan^ in location to permit coDstraction 



621; 1000, 699. 

Plant. 

Plans for temporary bridge, for OBe 
pending reconstruction of existing bridge. 



of bridge at Lincoln avenue, approved 
Dec. 31, 1898. 00,621. Reconstruction 
plans approved Sept. 21, 1899, 1000, 699. 



I.AFOIJRCHE BAYOr, I.A. (S.) 

(Morgan's Louisiana & Texas R. R. and Steamship Co. ) 



Englneert. 

Chief of Engineers. Report, 00, 623. 



Plana. 

Reconstruction plans approved July 29, 
1899, 00, 623. 



LAFOURCHE BAYOIJ, L.ABADIETILL.E, I^A. (S.) 

(Labadieville Bridge Co.) 



EniflneerB* 

Chief of Engineers. Report, 08, 470. 
Engineer inChahge. Maj. J. B. Quinn. 



Plana. 

Approved June 2, 1893, 08, 470. 



I.AFOIJRCHE BAYOV, L.OCKPORT, LA. (S.) 

(Lockport Bridge Stock Co.) 



Engineers. 

Chief of Engineers. Report, 00, 623. 



Plana. 

Approved June 30, 1899, 00, 623. 



LAFOURCHE BAYOU, NAPOLEOMYILLE, LA. (S.) 

( Napoleon ville Bridge Stock Co.) 



Engineers. 

Chief of Engineers. Report, 08, 470. 



Plans. 

Approved June 5, 1893, 08, 470. 



LAKE CHARPLAIIV, BETWEEN COLCHESTER AND SOUTH 
HERO, YT.; GRAND ISLE AND NORTH HERO, YT.; AND 
NORTH HERO AND ALBANY, ¥T. (Sp.) 

(Rutland-Canadian R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 00, 619. 

Legislation. 

Company authorized to construct these 



bridges by act of Feb. 4, 1899, 00, 619. 

Planfc. 

Approved March 16, 1899, 00, 619. 



LAKE CHAHIPLAIN, BETWEEN NORTH HERO AND AL- 

BURGH. (Sp.) 



Engineers. 

Chief of Engineers. Report, 88, 398, 
2432. 

Leirlslatlon. 

Bridge authorized by act of June 20, 
1884, 88, 2431. 



Plans. 

Maj. Adams reported bridge not an ob- 
struction to navigation, 88, 2432-2433. 



LAKE CHARPLAIN, ROUSE'S POINT, N. Y. (Sp.) 



Legislation. 

Bridge authorized by act of Feb. 24, 
1883, 88, 271. 



Plans. 

The Chief of Engineers recommended 
that the plana and location of the bridge 
be approved, 88, 1611. 
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LAKE CHAHIPI^AIJV, AT ROr§E POIIVT, BETWEEN AI.BIJRO, 

YT. A]%D €HAMP£.AIW, N. Y. (Sp.) 

(Rutland-Canadian K. R. Co. ) 



Plans. 

Approved Feb. 10, 1900, 1900, 697. 



Engineers. 

Chief of Enoineess. Report, 1900, 
697. 

Lienlslatlon. 

Company authorized to construct 
bridge by act of Feb. 4, 1899, 1900, 697. 



I.AHE CIIAIIIPL.AIIV CHAJVNEL., IVORTH HERO, YT. (Sp.) 



Enf^neers. 

Chief of Engineers. Report, 90, 336. 

liet^lslatlon. 

Authorized by act of Oct. 12, 1888, 90, 
336. 



Plans. 

Plans submitted and approved July 2, 
1889, 90, 336. 



LAKE CHARLES, GA. (See CcUcaneu Rirer.) 

LAKE ERIE. (See Detroit, Mich.) 

LAKE HUROIV. (See DetroU, Mich.) 

LAKE ST. CROIY, HUDSON CITY, WIS. (Sp.) (A.) 

(Railway. ) 



Engineers. 

Engineer in Charge. Maj .C.J. Allen. 
Report, 88, 2637. 

Le||[lslaUon. 

Bridgeauthorized by act of May 15, 1872, 
78, 1091. 



Plans. 

Maj. Allen reported that sheer booms 
should be placea to assist vessels in pass- 
ing the spans, 88, 2637. 



LAZARETTO CREEK, OA. (A.) 

(Savannah & Tybee R. R. Co. ) 



Engineers. 

Engineer in Charge. Lt. O. M. Carter, 
1889. Report, 89, 2796. 

Plans. 

Very little commerce; difficult to pass 



through the draw without striking the 
piers, 89, 2796. 



LEWIS CREEK, LEWIS, DEL. (S.) 

(Queen Anne R. R. Co.) 



En||[lneers. 

Chief of Engineers. Report, 98, 536. 



Plans. 

Approved Mar. 30, 1898, 98, 535. 



LEWIS RIVER, EAST FORK, LA CENTER, 

(Clark County bridge.) 



X. (S.) 



Engineers. 

Chief of Engineers. Report, 94, 428. 

Engineer in Charge. Maj. J. C. Post. 



Plans. 

Approved Apr. 11, 1894, 94, 428. 



LEWIS AIVD CLARK RIVERS, OREO. (S.) 

(Clatsop County bridge. ) 



Ennlneers. 

Chief of Engineers. Report, 96, 426. 



Plans. 

Approved Mar. 30, 1896, 96, 426. 
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i^ICKINO RI¥ER, BETWEEIV NEl¥PORT AIVD COYIIVOTOIV, 

KY. (8p., etc.) 

(Kenton and Campbell counties' bridge.) 



Eni^iieert. 

Chisp of Enoinkbbs. Report, 02, 404. 



Plant. 

Approved Apr. 20, 1892. Plans for 



Enoinser 



inCharob. Mai. a. Sticknev. ' ^^^ work, to be erected during construc- 
tion, approved Aug. 10, 1892; false work 



and all ol)8truction8 to he removed by 



Legiftlatlon. 

Counties authorized to construct bridge Oct. 1 ,1892. 98, 404^ 
under act of Sept. 19, 1890, sec. 7, and act 
of Kentucky, 02, 404. 

LITTUB CAI^rMET RITER, NEAR CHICAGO, II^L.. (S.) 

(Michigan Central R. R. Co.) 



Enslneert. 

Chief of Engikebrs. Report, 08, 530. 



Plans* 

Reconstruction plans approved June 
16, 1898. 



L.1TTI.E CALimiET RIVER, NEAR 

(Calumet Western Ry. Co.) 



, ILX.. (S.) 



Engineers. , Plans. 

Chiepof Engineers. Report, 09, 622. Approved May 2, 1899, 00, 622. 



LITTLE CHUTE, OOVERNIMENT CAMAL. AT 

(Kaukauna bridge.) 



;K, wis. (S.) 



Engineers. 

Chief of Engineers. Report, 94, 429. 

Engineer in charge. Maj. J. F. Greg- 
ory. 



Plans. 



Approved Jmie 22, 1894, 94, 429. 



LITTLE ISLAND, CHAIVMEL SEPARATING IT FROM IHAIIV. 
LAND AT OSTERVILLE, IN TOWN OF RARNSTABLE, 

HI ASS. (Sp.) 

(Messrs. F. W. Dickinson, R. M. Winfield, F. P. Foster, and J. H. Murphy.) 

Engineers. , under act of Sept. 19, 1890, hcc. 7, and act 

Chief OF Engineers. Report, 91,431. of Massachu.sett'', 91, 481. 

Engineer in charge. Maj. W. R. Liv- , Plans. 
ermore. Approved May 19, 1891, 91, 431. 

Lefl^lslatlon. 

Owners authorized to construct bridge 

LITTLE KANAWHA RIVER. (See Ohio River, etc.) 
LITTLE KANAWHA RIVER, PARKERSBIJRG, W. VA. (A.) 



Engineers* 

Engineer in Charge. Maj. J. C. 
Post. Report, 88, 2649. 



Plans. 

The bridge destroys a former landing 
of Ohio River steamers, and prevents the 
use of the mouth of the river as an ice 
harbor, 88, 2649. 



LITTLE KANAWHA RIVER, PARKERSRrRG, W. VA. (A.) 

(County. ) 



Engineers. 

Engineer in Charge. Capt J. C. 
Post Report, 88, 2577. 



Plans. 

Description, 88, 2577. 

Capt. Post recommended that it be 
converted into a drawbridge ])y building 
a middle pier, 88, 2577. 



1560 



ANALYTICAL AND TOPICAL INDEX TO 



LITTLE RITfiR, LA. (Sp.) 

(Houston, Central Arkansas & Northern R. R. Co.) 



Eniflneert. 

Chibf of Enoinbers. Report, 1 , 429. 
Engineer in Charge. Capt. J. H. 
Willard. 

LegUlatlon. 

Company authorized to constmct bridge 
by act of Aug. 6, 1888; amending act, 
Aug. 18, 1890, 91, 429. 



Plant. 

Approved Nov. 5, 1890. Navigation 
interests require a drawbridge; new plans 
for same approved June 15, 1891. 91, 
429. 



LITTLE RITER, MEAR MORRIS FERRY, ARK. (Sp.) 

(Texarkana & Fort Smith Ry Co. ) 



Engineers. 

Chief OF Engineers. Report, 95,475. 
Engineer in Charge. Capt. J. H. 
Willard. 

Le||[lftlatlon. 

Company authorized to construct bridge 



by act of Apr. 21, 1894, amending act 
Jan. 19, 1896, 95, 475. 

Plant. 

Approved Mar. 27. 1895, on certain 
conoitions respecting height above water, 
95, 475. 



LITTLE RIVER, PERRY, DTASHINOTON €OrMTY, ME. (O.) 

(City bridge.) 

Engineers. of the bridge to be completed within three 

Chief of Engineers. Report, 96, 427. months from Oct. 15, 1895; time extended 

Plant. I ^i^u^'*^^' l^'^ extension being to Sept 

Alterations required: A draw with 16 ! ^» ^^^' *^' ^^' 
f. width of opemng in the channel span : 

LITTLE WARASH RITER, NEW HAVEM, ILL. (g.) 

(Gallatin and White counties' bridge.) 



Engineers. 

Chief of Engineers. Report, 95, 477. 
Engineer in Charge. Capt. J. G. 
Warren. 



Plant. 

Approved Nov. 9, 1894; modified plans 
approved Feb. 23, 1895. Bridge com- 
pleted. 95,477. 



LOOOY RAYOr, LA. (Sp.) 

(Shreveport & Red River Valley Ry. Co.) 



Ennlneert. 

Chief of Engineers. Report, 99, 619. 

Legltlatlon. 

Company authorized to construct bridge 
by act of Apr. 11, 1898, 99, 619. 



Plant. 

Approved Apr. 12, 1899. Temporary 
bridge for use during construction of per- 
manent bridge was authorized to be built 
at this place. 99, 619. 



LOJVO BEACH CHANNEL, FROm BARMIJM ISLAND TO 

INNER BEACH, N. Y. (S.) 

(Hempstead City bridge. ) 



Eng^ineert. 

Chief op Engineers. Report, 97, 533. 



Plant. 

Approved Dec. 24, 1896, 97, 533. 



LONG TOm RITER, BIJNDYS, OREO. (S.) 

(Benton County bridge.) 



En||[lneert. 

Chief of Engineers. Report, 1900, 
701. 



Plant. 

Approved Feb. 2, 1900. Bridge proving 
unsatisfactory, new plans approved June 
26, 1900. 1900, 701. 
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£iOUISTU.L.E AlVD PORTEiAND CANAL*. (See Ohio River,) 

L.1JMBER RIVER, N. €• (O.) 



Enirtneert. 

Chibf of Enginbbrs. Report, 00, 343. 



liei^tlatlon. 

Notices 8erve<l as to alteratioDS required, 
90,343. 



LrMBER RITER, N. C. (S.) 

(WilmingtoD, Colombia & Augusta R. R. Co.) 



Enfflneen* 

Chief of Enoinkbbs. Report, 08, 467. 
Enoinekr in Charge. Capt. F. V. 
Abbot 



Plant. 

Approved Jan. 26, 1893, 08, 467. 



I^rHBER RITER, MEAR FAIRBLIJFF, N. €• (S.) 

(Butters Lumber Co. ) 



Enfflneen* 

Chief of Engineers. Report, 08, 536. 



Plan*. 

Approved June 8, 1898, 98, 536. 



I.UIIIRER RITER, FAIR BLUFF: PRINCESS ANN; ITEY, 
BI.IJFF; PHU.I.IP8, AND IHATTHEWS BLUFF, N. €. (O.) 

(Owned jointly by Robeson and Columbus counties. ) 



Eni^lmeers* 

Chief of Engineers. Report, 89, 377. 



Plant. 

Alterations required by May 7, 1890, 
89, 378. 



LUMBER RITER, N. €• (A.) 

(Carolina Central R. R. brid^ below Lumberton; W. &. C. R. R. bridges, 8. C, 

above river s mouth, and a bridge at Nicholas. ) 



Eni^neert. 

Engineer in Charge. Capt. F. V. 
Abbot, 1889. Report, 89, 2795. 



Plans. 

Should be provided with draw open- 
ings, 89, 2795. 



IHABSCO CREEK. (See Pamunkey Rit^,) 

MANAHUVAN RITER, BETWEEN ]IIANAS<IUAN AND POINT 

PLEASANT, N. J. (S.) 

(Monmouth and Ocean counties' bridge. ) 

Eni^neen. | Plans. 

Chief of Engineers. Report, 97, 532. Reconstruction plans approved Nov. 9, 

: 1896, 97, 532. 

MANISTEE RIVER, SMITH STREET, MANISTEE, MICH. (S.) 

(City bridge. ) 

Engineeni. I Plan«. 

Chief of Engineers. Report, 94, 427. Approved Sept. 27, 1893; modification 
Engineers in Charge: approved Jan. 18, 1894, 94, 427. 

Maj. W. Ludlow. 

Lt. Col. J. J. Lydecker. 

MANITOWOC RIVER, MANITOWOC, WIS. (S.) 

(Chicago A Northwestern Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 99, 622. 



Plans. 

Approved Fel). 28, 1899, 99, 622. 
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MAIVITOWOr RIVER, FOOT OF 8TH STREET, MANITOWOC, 

WIS. (8p., etc.) 

(City bridge. ) 



Ennlneers. 

Chief of Engineers. Report, 03, 404. 
Engineer in Charge. Ma]. J. F. 
Gregory. 

Eief(lslatlon. 

City authorizes! to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of Wisconsin, 92, 404. 

Plans. 

Plan for new bridge approved Mar. 8, 
1892, 09, 404. 



9IAIVITOWOC RIVER, IVEAR HIGH STREET, mANITOW^OC, 

WIS. (S.) 

(Manitowoc Terminal Co.) 

Eiii^neers. , Plans. 

Chief of Engineers. Report, 96, 426. ! Approved Jan. 18, 1896, 06, 426. 



MAIVITOWOC RIVER, MAIN STREET, MANITOWOC, WIS. (S.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 07, 634. 



Plans. 

Reconstruction plans approved June 
16, 1897, 07, 534. 



MANITOWOC RIVER, MANITOWOC, WIS. (S.) 

(Manitowoc Terminal Co., 2 bridges.) 

Enn^lneers. : at 8th street, approved Aug. 2, 1892, 05, 

Chief of Engineers. Reports, 05, 480. Modifiea plans for first crossing, 

480; 06, 425, 426. . providing for a fixed span with a lift 

Engineer in Charge. Capt. C. F. draw, approved Jan 18, 1896, 06, 425, 

Palfrey, 1895. . 426. 

Plans. 

Plans for bridges at Main street, and 

MANTrA CREEK. (See SchuiflkiU Rh^.) 

MATANZAS RIVER, ST. ACOrSTINE, FL.A. (S.) 

(St. Augustine Bridge Co.) 

Engineers. Plans. 

Chief of Engineers. Report, 95,479. Approved June 10, 1895, 05, 479. 
Engineer in Charge. Maj. T. H. 
Handbury. 

MATTAPONI RIVER, WAL.KERTON, VA. (S.) 
( Walkerton & Mattaponi Bridge Co. ) 

Engineers. i Plans. 

Chief of Engineers. Report, 90, 621. | Approved Oct. 28, 1898, 99, 621. 

MArMEE RIVER, TOLEDO, OHIO. (S.) 

(City bridge. ) 



Engineers. 

Chief of Engineers. Reports, 95, 
478; 96, 425. 

Engineer in Charge. Lt. Col. J. A. 
Smith, 1895. 



Plans. 

Plans submitted Feb. 4, 1895, modified 
Mar. 25, 1895; approved Apr. 12, 1895, 
95, 478. Modified plans approved Nov. 
16, 1895, 96, 425. 
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mArmEE river, toi^edo, ohio. (b.) 

(Lake Shore & Michigan Southern Ry, Co.) 

Engfneen. Plans. 

Chief op Engineers. Report, 1900, Plans for new bridge approved Sept. 
699. 27, 1899, 1900, 699. 

IfleGIRTS CREEK, DUVAL. COIJNTV, F£.A. (S.) 

(Jacksonville, Tampa & Key West Ry. Co.) 



Englneen. 

Chibf of Engineebs. Report, 98, 470. 
Engineer in Charge. Lt. A. M. 
D'Armit. 



Plans. 

Reconatraction plans approved Aug. 
15, 1893, 98, 470. 



mENOmONEE RIVER, WIS. (SpO 

(Menomonee, Michigan & Mariette cities' bridge.) 



Engineers. 

Chief of Engineers. Report, 89, 
369. 

Engineer in Charge. Maj. C. E. L. B. 
Davis. 

liegtolation. 

Municipalities of the 3 cities authorized 



to construct bridge by act of July 29, 
1886, 89, 369. 

Plans. 

Approved Sept. 10, 1888; reporte<l com- 
pleted, 89, 369. 



HERRI9IAC RIVER, RETWEEIV HAVERHILL. AND BRAD- 

FORD, MASS. (O.) 

(Cities' bridge.) 

Eng^ineers. Plans. 

Chief of Engineers. Report, 94, 430. | Specified alterations required on or be- 

i fore Oct. 1, 1894, 94, 430. 

MICHIGAIV CITY, HVD., HVIVER harbor. (A.) 

(Michigan Central Ry. "bridge.) 

Ennlneers. : Plans. 

Engineer in Charge. Maj. W. Lud- Draw opening too narrow, and swing- 
low, 1889. Report, 89, 2802. ' ing by hand very laborious, 89, 2803. 

MIDDLE RIVER, CAL. (S.) 
(San Francisco & San Joaquin Valley R. R. Co.) 

Engineers. | Plans. 

Chief of Engineers. Report, 99, 621. I Approved Oct. 28, 1898, 99, 621. 

MILL CREEK, FORT MONROE, VA. (Sp.) 

(Iron pile bridge. ) 



Appropriations. 

1889, $20,000, 89, 466. 

Contracts. 

18§9. Groton Bridge & Mfg. ,Co., 
bridge, $17,500, 90, 387. 

Engineers. 

Chief of Engineers. Reports, 89, 12; 
90,9. 



Engineer in Charge. Lt. Col. P. C. 
Hains, 1889-90. Reports, 89, 465; 90, 
387. 

Operations. 

I§§9-90. Construction of bridge 
under contract completed, 90, 387. 

Plans. 

Description of proposed structure, 89, 
466. 
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1IIU.L CREEK, THOnASTON, ME. (S.) 

(Maine Central R. R. Go.) 



Eiii^neeni* 

Ghiisf of Enoinerbs. Report, 99, 622. 



Plans. 

Approved Feb. 6, 1899, 99, 622. 



HILL. NECK CREEK INLET, FR09I ALLEYS POIMT TO PINE 

iSl.AItfD AT RAYT1LA.E, N. T. (S.) 

(Oyster Bay bridge. ) 



Englneen. 

Chief of Engineers. Report, 97, 533. 



Plan*. 

Approved Jan. 5, 1897, 97, 533. 



HILL. RIVER, CHAPEL STREET, MEW HAYEM, CONN. (S.) 

(City bridge.) 

Enirfneen. i Plant. 

' Chief of Enqinsbrs. Report, 97, 534. , Approved Apr. 29, 1897, 97, 534. 

HILWAIJILEE RITER, HILWAUILEE, WIS. (S.) 

(City bridge.) 



Enfflneert. 

Chief of Engineers. Report, 98, 469. 

Engineer in Charge. Maj. J. F. Greg- 
ory. 



Plans. 

Approved Apr. 14, 1893, 98, 469. 



HILWArKEE RITER, HILWAIJKEE, WIS. (S.) 

(City bridge.) 



Eni^neers. 

Chief of Engineers. Reports, 96, 426, 
99, 621. 

Plans. 

Reconstruction plans for bridge at Hu- 



ron street, approved Feb. 25, 1896, 96, 
426. Modified plans providing for a row 
of fender piling along each abutment, 
approved Nov. 1, 1898, 99, 426. 



HILWAIJKEE RITER, RROADWAY, HILWAUfiLEE, WIS. (S.) 

(City bridge.) . 



En||[lneers. 

Chief of Engineers. Report, 1900, 
699. 



Plans. 

Reconstruction plans, approved Sept. 
21, 1899, 1900 



>n pL 
,6^. 



HILW^AUKEE RITER, CONTVECTING GRAND ATEIVUE ANO 
WISCONSIN STREET, HILWAIJKEE, WIS. (S.) 

(City bridge.) 

Enirlneers. Plans. 

Chief OF Engineers. Report, 1900, ' Reconstruction plans approved June 5, 
701. 1900, 1900, 701. 



Hissisqroi ray, alrijro point, tt. (s.) 

(Vermont & Providence Line R. R. Co.) 



Enfflneers. 

Chief of Engineers. Report, 97, 
535. 



Plans. 

Modified plans approved Aug. 20, 1897, 
97, 535. 
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MlSSISitl^OI BAY, TT. (A. and O.) 

(Lamoille Valley Extension R. R. Co.) 



Englneen* 

Chisf of Enginebbs. Report, 90, 343. 
Engineer in Charge. Maj. M. B. 
Adams. Report, 88, 2652. 

Eieglftlatlon. 

Notice served as to alteration required, 
90,344. 



Plant. 

Maj. Adams recommended the removal 
of the bridge, it being no longer in use 
and being a great obs^ction on account 
of the narrowness of the draw, 88, 2652. 



miSSISSlPPI RITER. (See Ohio River.) 
MISSISSIPPI RITER, BBIBOES OYER. 



Eni^neeni. 

Engineer in Charge. 

Maj. G. K. Warren, 1870-79. Reports, 
70, 58; (Lt. Col.) 79, 1462: 

Maximum ffraae and curvature of the 
following bridj^, 79, 1462: 
St Faul highway. 
St Paul railway. 
Hastings railway. 
Winona railway (2). 



La Crosse railway. 

Prairie du Chien railway (ponton). 

Dubuque railway. 

Clinton railway. 

Rock Island rail and high way. 

Keokuk rail and high way. 

Quinc^ railway. 

Hannibal rail and high way. 

Louisiana railway. 



MISSISSIPPI RITER. (O.) 



Knirin^ert. 

Chief of Engineers. Report, 90, 338. 

IieglftlaUon. 

Act of Aug. 11, 1888, providing for 



alteration of structures impeding naviga- 
tion, 90, 338. 

Notice served upon various bridge own- 
ers, requiring alterations, 90, 339. 



MISSISSIPPI RITER, AITKIN, MiNN. (Sp.) 

(Aitkin County bridge.) 



Engineers* 

Chief of Engineers. Report, 96, 423. 

Aiegiftlatlon. 

Company authorized to construct bridge 
by act of Mar. 23, 1896, 96, 423. 



Plans. 

Plans submitted Dec. 2, 1896, and Jan. 
30, 1896; approved May 9, 1896, 96, 423. 



MISSISSIPPI RITER, ALTON, ILL. (Sp.) 
(St Clair, Madison & St. Louis Belt R. R. Co.) 



Enfflneers. 

Chief of Engineers. Report, 9 1 , 432. 

Engineer in Charge. Maj. A. M. 
MiUer. 



liei^slatlon* 

Company authorized to construct bridge 
by act of Aug. 29, 1890, 91, 432. 

Plans. 

Approved Aug. 1, 1891, on certain con- 
ditions, 91, 432. 
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MISSISSIPPI RIVER, BIJRL.INOTOM, IOWA. (Sp.) 

(Railway.) 



Commerce. 

Influence of bridge upon navigation, 
78, 1004. 

Englneeni. 

Chief of Engineers. Report 77, 96. 
Approved recommendation of board, 77, 
817. 

Board op Engineers. Convened at 
St. Louis, Mo., July 17, 1876, to inquire 
into the expediency of placing sheer- 
booms on the upper end of all or anv 
bridge pier on the Mississippi River. AcT- 
joumea to await the completion of maps. 
77, 821. Reconvened Januarv 26, 1877. 
Recommend a sheer-boom 500 1. in length 
at this bridge. Report, 77, 819, 824. 
(Cols. Macomb and Simpson, Majs. War- 



ren, Farquhar, and Suter, and Capt. Al- 
len.) 

Legislation. 

Bridge authorized by act of July 25, 
1866, 77, 824; 78, 1003. Various acts 
relating to the bridge, 78, 1089. 

Plans. 

Dimensions of bridge, 77, 824; 78, 
1003. Description of plans by Maj. War- 
ren, 78, 1003. High bridge would be 
very expensive, 78, 1006. Changes in 
bridge proposed by Maj. Warren, 78, 
1006. 

Surveys. 

Maps. Diagram of piers, 78, 1004. 
Maps of locality of bridge, Nos. 21 and 
22, 78, 1126. 



miSSISSIPPI RIVER, CXINTOM, IOWA. (Sp.) 

( Pontoon. ) 



Enufneers. 

Chief OF Engineers. Reports, 75, 121. 
Approves conclusions of Board of Engi- 
neers, 76, ii, 682. Approved by Secre- 
tary of War, 75, ii, 683. 

Board of Engineers. Convened at 
Clinton, Iowa, October 8, 1874. Recom- 
mendations of. 76,ii, 683. Report, 75, 
ii, 683. (Col. Macomb, Majs. Weitzel, 
and Farquhar. ) 



Leg^lslatlon. 

Bridge authorized by act of Apr. 1, 
1872, and June 6, 1874, 75, ii, 682. Va- 
rious acts relating to the bridge, 78, 1093. 

Plans. 

By bridge company, 75, ii, 683. Modi- 
fied by B(Muxi of Engineers, 75, ii, 683. 



MISSISSIPPI RIVER, CLINTON, IOWA. (Sp.) 

(Railway. ) 



Commeree. 

Influence of bridge upon navigation, 
78, 989. 

Engineers. 

Chief of Engineers. Approves rec- 
ommendation of board, 77, 96, 817. 

Board of Engineers. 1876. Recom- 
mend the construction of 1,000 f. of sheer- 
booms. Report, 77, 819, 825. (Cols. 
Macomb and Simpson, Majs. Warren, 
Suter, and Farquhar, and Capt. Allen. ) 

Legislation. 

Bridge authorized by act of Feb. 27, 
1867, 78, 987. Abstracts of delates in 
Congress relating to Clinton bridge, 78, 



1051. Various acts relating to bridge 
78, 1089, 1093. 

Physleal eiiaraeteristles. 

Description of river and valley at local- 
ity of bridge, 78, 987. 

Plans. 

Description of bridge, 77, 823; 78, 988. 
Alterations recommended by Maj. War- 
ren, 78, 989. Proposed location for a 
high bridge, 78, 990. Maj. Warren's re- 
port on bridge, 78, 987. 

Surreys. 

Maps. Diagram of piers, 78, 985. 
Maps of locality of bridge, 78, 1126. 
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miSSlSSIPPI RIVER. NEAR CLOiTON, IOWA. (Sp.) 

(Clinton & Illinois Bridge Co.) 



Engineers. 

Chief op Engineers. Report, 01 , 428. 

Board of Enqineers. Constitated by 
S. O. No. 10, Mar. 11, 1890. (Lt. Col. C. 
R. Scrter, Maj. A. Mackenzie, and Capt. 
W. L. Marehall.) 

Enoinseb in Charge. Maj. A. Mac- 
kenzie. 

Eieglftlatlon. 

Company authorized to construct bridge 
by act of Julv 16, 1888, amending act Mar. 
1,1890, 91,428. 

Plans. 

Plans for bridge at Stoney Point submit- 
ted Feb. 1, 1889, withdrawn; new plans 



with location below bridse of the Chicago 
& Northwestern. Ry. Co. disapproved 
July 16, 1889. Plans for a high bridge at 
Stoney Point submitted Nov. 12, 1889; 
referred to Board of Enginers, who re- 
ported Mar. 31, 1890, adversely on this 
location and suggested a place about a 
mile below city near railroad bridge; re- 
vised plans in accordance with above sug- 
gestion approved Sept. 22, 1890. Modifi- 
cation of superstructure of certain spans 
submitted «fan. 21, 1891; approved Feb. 
10, 1891. Modification of arranement of 
east channel span submitted June 26, 
1891; approved July 10, 1891. 91, 428. 



MISSISSIPPI RIVER, RETWEESr DAVENPORT, IOWA, AMD 

ROCK ISLAND, ILL.. (Sp.) 

(Davenport & Rock Island Ry. Bridge Co. ) 



Engineers. 

Chief of Engineers. Report, 96, 474. 
Engineer in Charge. Lt. Col. A. 
Mackenzie. 

Lei^slatlon. 

Company authorized to construct bridge 
by act of Mar. 3, 1885, 95, 474. 



Plans. 

Plans were submitted Nov. 19, 1894; 
modified Jan. 5, 1895; approved Jan. 23, 
1895, 95, 474. 



MISSISSIPPI RIVER, DrRr<irE, IOWA. (Sp.) 

(Railway.) 



CowoBkeree. 

Influence of bridge upon navigation, 
78, 985. 

Enirineers. 

Chief of Engineers. Reports, 77, 96, 
817; 88, 271, 1598; 84, 271. 

• Board of Engineers. Recommend, 
1 876, a sheer boom 1 , 200 f . i n length . Re- 
port, 77, 819, 82;;. (Cols. Macomb and 
simpson, Majs. Warren, Farquhar, and 
Suter, and Capt Allen. ) 

Leglsiation. 

Bri^e authorized by act of July 25, 
1866, 78, 983. Various acts relating to 
bridge, 78, 1089, 1093. 

Act of Mar. 3, 1875, fixed the width of 
the draw span at 500 f. Act of May 29, 
1884, reduced it to 400 f., 84, 271. 



Physical characteristics. 

Description of river valley at locality of 
bridge, 78, 983. 

Plans. 

Description of bridge, 77, 823; 78, 984. 
Proposed location of high bridge, 78, 986. 

By Maj. Warren for extension of left 
rest pier 800 f., 78, 986. 

Modifications in spans discussed by 
brid^ company, 88, 1595, 1598. Recom- 
mended by Chief of Engineers, 88, 1598. 
Action of Congress necessary before mod- 
ification can be made, 83, 1599. 

Modified by act of May 29, 1884, 84, 
271. 

Surreys. 

Maps. Diagram ofpiers, 78, 985. Maps 
of locality of bridge, 78, 1126 (Nos. 15 and 
16). 



mSSISSIPPI RITER, DURr<irE, IOWA. (Sp.) 



Commerce. 

Dimensions of the laiyest Mississippi 
packet boats, 88, 2496. 

Engineers. 

Chief of Engineers. Report, 88, 309. 

Legislation. 

Bridge authorized by act of Feb. 21, 
1887, 88, 2493. 



Plans. 

Maj. Mackenzie reported the dimen- 
sions of the bridge spans such as to fur- 
nish no obstruction to the passage of the 
largest Mississippi boats 88, 2496-97. 
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MISSISSIPPI RIVER, DlTRr<llJE, IOWA. (Sp.) 

(PODtOOQ.) 



Commerce. 

Would be seriously obstructed by pro- 
posed bridge, 76, li, 311, 313. 

Engineers. 

Chief of Engineers. Reports, 76, 92, 
ii, 308. 

Board of Engineers. Convened at 
Dubuque, Iowa, Mav 31,1 875. Bridge on 
proposed site would, be very injurious to 
navigation. 76, ii, 311. Keport, 76, ii, 
309. Reconvened Oct. 16, 1875. Site in- 
admissible so long as the bar in front of 
the city exists, 76, ii, 313. Report, 76, 
ii, 312. Reconvened Mar. 15, 1876. The 



board approve of the revised plaoB and 
change of site presented by the bridge 
company. 76, ii, 309. RepK>rt, 76, ii, 3(^. 
Approvea by Chief of Engineers and Sec- 
retary of War, 76, ii, 308. (Col. Ma- 
comb and Majs. Farquhar and &iter.) 

Legislation. 

Bridge authorized by act of Mar. 3, 
1875, 76, ii, 308, 309. 

Plans. 

Submitted by J. P. Quigley, 76, ii, 
309. Description of, 76, ii, 309. Dis- 
cussed by board, 76, ii, 309. Report of 
Maj. Warren, 78, 986. 



MISSISSIPPI RITER, RETWEEM DURVqiJE, IOWA, AND RVIV. 

L.EITH(EAST DIJRIJ<lUE),nLX.. (Sp.) 

(Dubuque & Dunleith Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 99, 619. 

Legislation. 

Company authorized to construct bridge 
by act of July 25, 1866, 99, 619. 



Plans. 

Reconstruction plans approved Mar. 4, 
1899, 99, 619. 



MISSISSIPPI RIVER, FORT MADISON, IOWA. (Sp.) 

^legislation. 1872, and May 17, 1872, 78, 1091, 1092. 

Bridge authorized by acts of Apr. 1, 

MISSISSIPPI RITER, FORT SNEULINO, MIMN. (Sp.) 



Engineers. 

Chief of Engineers. Reports, 78, 
111; 80, 200. 

BoABD OF Engineers. The Board ap- 

S roved plan, 80, 200. (Gen. Terry and 
!ol. Warren.) 

lieglslation. 

Bridge authorized by act of June 30, 
1878, 80, 199, 1869. 



Plans. 

For construction of a free wajgon bridge, 
with stone abutments and iron super- 
structure, 78, HI. Approved by the 
Secretary of War, 78, HI. 

Test of bridge assigned to Capt C. J. 
Allen, 80, 200. Report of, 80, 1869. 



MISSISSIPPI RITER, HAJVItflRAL., MO. (Sp.) 

(Railway.) 



Commeree. 

Number of rafts passing the bridge, 77, 
826. Effect of bridge upon navigation, 
78, 1017. At high water a very serious 
obstruction to navigation, 78, 1017. 

Engineers. 

Chief of Enginbebs. Approved rec- 
ommendations of board, 77, 817. 

Board of Engineers. Recommended, 
1876, the placing of a sheer boom 1,200 f. 
in length at this bridge. Report, 77, 
819, 826. (Cols. Macomb and Simpson, 
Majs. Warren, Farquhar, and Suter, and 
Capt. Allen.) 



Legislation. 

Bridge authorized by act of July 25, 
1866, 77, 826; 78, 1015, 1089. 

Physical characteristic's. 

Description of the river and valley in 
the vicinity of the bridge, 78, 1015. 

Plans. 

Dimensions of the bridge, 77, 826; 78, 
1016. Report of Maj. Warren on plans 
of bridge, 78, 1015. Height required for 
high bridge, 78, 1019. 

Surreys. 

Maps. Of locality of bridge, 78, 1126 

(No. 27). 
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MISSISSIPPI RIYER, ABOVE HANNIBAL, MO. (O.) 
(Hannibal Bridge Co., controlled by the Wabaah By. Co.) 



Bnffliieert. 

Chibf of Enqinebks. Report, 80, 373. 

Plans* 

Alterations required by Mar. 1, 1889; 



time extended to Nov. 8, 1888. No ac- 
tion taken by the companies interested. 
89, 373, 374. 



MISSISSIPPI RITER, HASTINOS, MINM. (Sp.) 

(City bridge.) 



Bniriiieert. 

Chief op Enginsebs. Report, 95, 474. 

Enoinbrr [n Chabob. Lt. Col. A. 
Mackenzie. 

Eiegritlatlon. 

City authorized to constnict bridge by 
act of June 29, 1894, 95, 474. 



Plans. 

Approved Nov. 9, 1894. 
completed. 95, 474. 



Beported 



MISSISSIPPI RITER, 

(Bail way, draw.) 



S, MWNN. (S.) 



Commerce. 

Influence of bridge upon navigation, 
78, 9o9. 

Iiegislatlon. 

Bridge authorized by Minnesota Feb. 
7, 1867, 78, 967. 



Plans. 

Description of bridge, 78, 969. 

Proposed location for high bridge, 78, 
970. 

Of Maj. Warren for extension of sheer 
booms and the placing of bridge signals 
above bend in nver, 78, 970. 



MISSISSIPPI RITER, POIIVT BETWEEN KANSAS CITY AND 

FITE MILES BELODT, MO. (Sp.) 

(Bandolph & Kansas City Bridge Co.) 



Engineers. 

Chibf of Enoinbbbs. Beport, 89, 
372. 

Enoinbeb in Chabgb. Lt. Col. C. B. 
Suter. 



liegislatlon. 

Company authorized to construct bridge 
by act of July 23, 1888, 89, 372. 

Plans. 

Plans for a pontoon drawspan bridge 
approved July 26, 1889, 89, 372. 



MISSISSIPPI RITER, KEITHSBrRO, IL.I.. (Sp.) 



Engineers. 

Chief of Enginebbs. Beport, 86, 
369, 2111. 

EieglslaUon. 

Bridge authorized by act of Apr. 26, 
1882, 86, 369. 

9207--02 99 



Plans. 

After certain modifications the plan 
and location were approved by the Secre- 
tary of War, 86, 369, 2111^ 
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MIMUSIPPI RIYER, KJBOKVK, IOWA. (Up.) 

(Bail and high way.) 

Physical characterifttles. 

Description of river and valley at local- 
ity of bridge, 78, 1006. 

Plans. 

Dimensions of bridge, 77, 825; 78, 
1007. 

Maj. Warren's report on plans of bridge, 
78, 1006. 

Alterations proposed by Mai. Warren, 
78, 1009. 

Proposed location of high bridge, 78, 
1010. 



Inflaenoe of bridge npon navigation, 
78, 1008. 

EnHflneert. 

CHiBPOFENGDnaEBS. Approved recom- 
mendations of board, 77, 96, 817. 

Board of Enoinkebs. Recommended, 
1876, the placing of 1,200 f. of sheer 
booms. Report, 77, 819, 825. (Cols. 
Macomb and Simpson, Majs. Warren, 
Farquhar, and Soter, and Capt Allen.) 

IjCglslatloii. 

Bridge authorized by act of Jnly 25, 
1866, 77, 825; 78, 1006, 1089. 



MISSISSIPPI RITER, KEOKUK, I01¥A. (O.) 

(Keokak & Hamilton bridge.) 



Enirineen. 

Chibf of Engineers. Report, 89, 376. 

liei^slatfon. 

As the Co. failed to comply with the 
requirements of the notice served on 
them, the matter was referred Apr. 13, 



1889, to the Attorney-General for such 
action as is required by law, 89, 376. 

Plant. 

Alterations required by Mar. 31, 1889, 
89, 376. 



MISSISSIPPI RITER, LA CROSSE, 1¥IS. (Sp.) 

(City.) 



Ennlneert. 

Chief of Engineers. Report, 90, 336. 

Liefflslatioii. 

Authorized by act of Feb. 23, 1889, 90, 
336. 



Plans. 

Plan and location submitted, and ap- 
proved by Secretary of War Sept. 30, 1889, 
90, 336. 



RISSISSIPPI RIVER, L.A CROSSE, WIS. 

(Railway.) 



Commerce. 

Railroad and city interests described 
and discussed, 78, 564, 574. Growth of 
Milwaukee A St. Paul R. R. and of 
Wisconsin, 78, 576. Influence of bridge 
on navigation, 78, 972. 

Engineers. 

Chief of Engineers. Reports, 78, 
63; transmits papers and copies of acts 
to Maj. Warren for report, 78, 553. Re- 

Sort on sheer booms for bridge piers of 
lississippi River, 77, 96, 817. 
Boards of Engineers: 

Convened at La Crosse July, 1872, con- 
demned all the sites thereto proposed, 
and selected a site at foot of Mount Vernon 
street, La Crosse, as most suitable for 
highway as well as railway purposes. 
Report, 78, 563, et seq. 

Reconvened Sept. 25, 1872, upon de- 
cision of Attorney -General (re^uxiing 
the highway reference in act of June 4, 



1872, 73, 565); Board adhered to their 
original decision, which was approved 
by Chief of Engineers and Secretary of 
War, 73, 572. Report, 73, 572. 

Convened at La Crosse, Wis., Jan. 15, 
1875. Recommendations of, 78, 721, 722, 
723. Report, 78, 721. (Col. Macomb 
and Majs. Weitzel and Merrill. ) 

Recommend, 1876, the placing of 1,000 
f. of sheer-boom above abutment Re- 
port, 77, 819, 822. (Cols. Macomb and 
Simpson, Majs. Warren, Farquhar, and 
Suter, and Capt. Allen. ) 

Leg^lslatlon. 

Acts of Congress relating to bridse. 
Act of July 25, 1866, conipared in rail 
with act of Apr. 1, 1872, 73, 561. Act 
of Feb. 21, 1868, described, 78, 555. No 
bridge built under this act, 78, 973. 
Acts of Apr. 1, 1872, and June 4, 1872, 
described, 73, 555. Act of June 4, 1872, 
in full, 78, 563. Opinion of Attorney- 



BBP0BT8 OF CHIEF OF E^GDTEEBS, U. S. ARMY. 1571 
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Greneral r^^rding reference therein to 
highways, 73, 570. Various acts relating 
to bridge referred to, 78, 1089, 1091, 1093. 

Ptaysical cliaraeterlsUfSi. 

Ox La Crosse and region surrounding, 
78, 556, 564. 

Crossings of river described, 78, 556; 
78. 974. 

Plans. 

Of St. Paul R. R. Co., b^ J. T. Dodge, 
filed by A. Mitchell, president, Milwau- 
kee & St Paul R. R. Co., for a bridge at 
Minnesota Island, 2 miles above La Crosse, 
crossing the Mississippi and Black rivers, 
78, 555. Petition of mayor of La Crosse 
and president of Board of Trade, and of 
governor of Wisconsin, protesting a^inst 
this location, 78, 555. Letter of J. M. 
Rusk thereon, requesting a Board of En- 
gineers, 78, 555. Remarks by Maj. War- 



ren on this plan and site, 78, 557, 560. 
Location disapproved by Board of Engi- 
neers, 78, 566. 

Plan of city of La Crosse for a bridge in 
city, di8(;u8sed by Maj. Warren, 78, 558; 
by Board of Engineers, 78, 566. 

Plan of Southern Minnesota R. R. Co. 
for a bridge at "Travers de Sioux," 2 
miles below the city of La Crosse. Re- 
marks on by, Maj. Warren, 78, 559; by 
Board of Engineers, 78, 567. 

Plan of Board of Engineers for a bridge 
at foot of Mount Vernon street. La Crosse, 
described, 78, 567. Description of bridge, 
77, 822. Proposed location of high bridge, 
78, 979. Reports of Maj. Warren, 78, 
554; 77, 817, 822; 78, 973. 

Surreys. 

Maps. Of locality of bridge, 78, 1126 
(Nos. 11 and 12). Diagram of piers, 78, 
977. 



MISSISSIPPI RITER, LOUISIANA, HO. (Sp.) 



Oommeree. 

Commercial and R. R. interests de- 
8crit)ed and discussed by Board of En- 
gineers, 78, 579. 

Number of rafts passing the bridge, 77, 
820. 

Influence of bridge upon navigation, 
78, 1021. 

fin^neert. 

Chief op Enoinebrs. Report, 77, 817. 

Boards op Enginbers:. 

Convened at St. Louis, Mo., June 21, 
1873; reported in favor of site selected, 
but with modifications of plan, and addi- 
tions costing $81,800. Report, 78, 578. 
Approved by Chief of Engineers, 78, 577. 
(Col. Simpson and Majs. Weitzel, Merrill, 
and Suter. ) 

Recommended, 1876, that the crib work 
or bulkhead above the rest pier be ex- 
tended upstream 500 f., and a fixed boom 
from its upper end 820 f. Report, 77, 
821. (Cols. Macomb and Simpson, Majs. 
Warren, Farquhar, and Suter, and Capt. 
Allen. ) Approved by Chief of Engineers, 
77, 817. 



Lieglslatlon. 

Acts of Congress authorizing bridge, 
Mar. 3, 1871, 77, 826. Acte modifying 
same, of Apr. 1, 1872, and June 4, 1872^ 
77, 826; 78, 1018. Acts referred to, 78, 
1090. 

Phyileal cliaractertstlci. 

Description of river and valley at the 
locality of bridge, 78, 1019. 

Plan§. 

By E. L. Corthell, chief engineer of 
Louisiana & Missouri River R. R. Co., 
submitted to Secretary of War, 78, 578. 
Objections to same by Board of Engineers, 
78, 579. Revised by E. L. Corthell, and 
approved by Chief of Engineers and Sec- 
retary of War, 78, 584. Description of 
the bridge, 77, 826; 78, 1019. Accessory 
works, 78, 1021. Proposed alterations, 
78, 1022. Proposed location of high 
bridge, 78, 1024. Report of Maj. War- 
ren, 77, 817; 78, 1018. 

Surveys. 

Maps. Of locality of bridge, 78, 1126 
(Nos. 28 and 29). Diagram of piers, 78, 
1020. 



MISSISSIPPI RITER. (Sp.) 
(Lyons and Fulton Bridge Co., at Lyons, Iowa.) 



Eiiiiineerf. 

Chief op Engineers. Report, 00, 337. 

Legislation. 

Authorized by acta of Mar. 2, 1889, and 
Mar. 15, 1890, 00, 337. 



Plans. 

Plan and location submitted, and ap- 
proved by Secretary of War Apr. 22, 1890, 
00,338. 
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MISSISSIPPI Rirm, Memphis, (sp.) 

(Kansas City and Memphis R. R. and Bridge Co.) 



Engineers. 

Chief of Engineebs. Reports, 88, 309 ; 
80, 369. 

Board of Engikeebs. Convened at 
Memphis, May 26, 1888, by 8. O. No. 26, 
to examine and report upon the plans of 
the proposed bridge across the Mississippi 
River at Memphis. Majoritv report m 
favor of a main span of 1,000 f., 2 other 
spans of 600 f. eacn, and the whole struc- 
ture to be 75 f. above h. w., 88, 2517, 



2522. (Maj. Ernst, Capt. Kingman, and 
Capt. Gillette. ) Minority report in fovor 
of a main span of 700 f., 88, 2521. (Lt 
Col. Merrill.) Secretary of War decides 
in favor of a main span of 770 f., 88, 2516. 

Liegftlatlon. 

Authorized by act of Apr. 24, 1888, 88, 
2514, 2525. 

Plant. 

Approved Aug. 23, 1888, 89, 369. 



MISSISSIPPI RITER, MDVMEAPOLIS, MINN. 

(Stone arch.) 



En^neen. 

Chief of Engineebs. Report, 86, 369. 

BoABD OF Engineebs. Convened to 
consider the effect of such a bridge upon 
the works of the U. S. for the presevation 
of the Falls of Saint Anthony, 86, 2111. 
TheBoard did not think these works would 



be jeopardized by the constraction of the 
proposed bridge, 86, 21 13. (Lt Col. Poe, 
Majs. Mackenzie and Allen. ) 

Plans. 

An arch bridge of stone of 4 spans of 125 
f. each, 86, 2112. 



MISSISSIPPI RITER, MINN. (S.) 
(Eastern Ry. Co.) 



Englneert. 

Chief OF Engineebs. Report, 08, 535. 



Plans. 

Aproved Apr. 7, 1898, 98, 635. 



MISSISSIPPI RITER, MUSCATDVE, IOWA. (Sp.) 



Legislation. 

Bridge authorized by act of Apr. 1,1872, 
78, 1091. 



MISSISSIPPI RITER, MUSCATINE, lOHVA. (Sp.) 

(Muscatine Bridge Co.) 



Engineers. 

Chief of Engineebs. Report, 00, 336. 

Legislation. 

Authorized by act of July 16, 1888. 



Plans. 

Plan and location submitted by the com- 
pany, and approved by Secretary of War, 
June 11, 1889, 90, 336. 



MISSISSIPPI RITER, AT OR NEAR NEW ORLEANS, L.A. 



Commerce. 

Commercial interests affected, 00, 3455. 

Engineers. 

Chief of Engineers. Report, 00, 3453. 

Board of Engineebs. Convened at 
New Orleans, La., June 14, 1890, by S. O. 
No. 29, to report upon the erection of a 



high-level bridge across the Misaiasippi 
near New Orleans. No bridge should be 
built at or below thecity ; onecould be built 
above the city without serious obstruction 
to navigation. 00^3454. (Col. Comstock, 
Lt. Col. Suter, Maja. Ernst and Allen, and 
Capt. Kingman.) 
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mSSUSIPPI RIVER (AROTE AND REIiOW), NEW ORLEAMS, 

LA. 



Commeree* 

Commercial interests involvedi 00,3451 . 

Eni^neers. 

Chief of Enoinkerb. Report, 00, 3450. 

BoAitD OF Enginbbbs. CoDvened at 
New Orleans, La., Nov. 30, 1889, by S. O. 
No. 47, to report upon the question of the 
erection of bridges across the Mississippi 



above and below New Orleans. The board 
reported that any bridse across this por- 
tion of the river would oe an obstruction, 
and that but one bridfjie was needed for 
railwav purposes at New Orleans, and 
that should be lo<«ted above the city. 
00. 3467. (Col. Comstock, Maj. Allen, 
and Capt Kingman. ) 



MISSISSIPPI RITER, AROTE NEW ORLEANS, L.A. (Sp.) 

(Southern Bridge & Ry. Co. ) 



Eiii^neei*0« 

Chief of Engineers. Report, 08 , 465. 
Engineer in Chaegb. Cfapt. J. MiUis. 

Leffltlatlon. 

Construction authorized by act of Jan. 
26, 1893, 08, 465. 



Plans. 

Approved Apr. 19, 1893, 08, 465. 



MISSISSIPPI RITER, PRAIRIE DU CHIEN, WIS. (Sp.) 

(Pontoon railway.) 



Oommerce. 

Influence of bridge on navigation, 78, 
983. 

Engineers. 

Chief of Engineers. Report, 74, 71. 
Approved recommendations of Board, 
77, 96, 817. 

Board of Engineers. Sheer booms, 
1876, not necessary, 77, 819, 823. (Cols. 
Macomb and Simpson, Majs. Warren, 
Farquhar, and Suter, and Capt. Allen. ) 

Legislation. 

Bridge authorized by act of July 25, 
1866, 78, 980. L^lized by act of June 
6, 1874, 77, 823. Various acts relating to 
bridge, 78, 1089, 1093. 



Plans. 

Description of bridge, 74, 681; 77, 
823. 78, 981. Reports of Col. Macomb 
and E. F. Hoffman, 74, 681. Plan of 
bridge designed by J. Lawler, 78, 983. 
Plan discussed by Maj. Warren, 78, 983. 
Proposed location of high bridge, 78, 
983. 

Physical ciiaraeterlftlcs. 

Description of river in vicinity of the 
bridge, 78, 980. 

Surreys. 

Maps. Of locality of bridge, 78, 1126 
(Nos. 13 and 14). 



MISSISSIPPI RITER, RETWraBN PRAIRIE DIJ CHIEN, WIS., 

Ain> NORTH H'OREGOR, IOWA. (Sp.) 

(Chicago, Milwaukee & St. Paul Ry. Co. ) 



Engineers. 

Chief OF Enginbbbs. Report, 08,532. 

Le^slatlon. 

Company authorized to reconstruct 
bridge by act of Mar. 30, 1898, 08, 532. 



Plans. 

Reconstruction plans approved June 
29, 1898, 08, 532. 
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MISSISSIPPI RITER, qUINC^T, ILL. (Sp.) 

(Railway.) 



Commerce. 

Influence of bridge upon navigation, 
78, 1012. 

Engineers. 

Chief of Enoinebrb. Approved the 
recommendation of Board, 77, 96, 817. 

Board OF Engineers. Recommended a 
fixed slieer boom 1,000 f. in length. Re- 

gort, 77, 819, 825. (Cols. Macomb and 
impson, Majs. Warren, Farquhar, and 
Suter, and Capt Allen. ) 

LegUlatlon. 

Bridge authorized by act of July 25, 
1866, 78, 1010. Various acts relating to 
bridge referred to, 78, 1089, 1091. 



Phytlcsal eharacterittles. 

Description of the river and valley at 
location of bridge, 78, 1010. 

Plant. 

Dimensions of bridge, 77, 825; 78, 
1011. Report of Maj. Warren, 78, 1010. 
Alterations necessary, 78, 1014. Pro- 
posed location of high bridge, 78, 1015. 
Incompatibilities of the law for building 
drawbridges, 78, 1014. 

Surreys. 

Maps. Of location of bridge, 78, 1126 
(Nos. 25 and 26). Diagram of piers, 78, 
1011. 



MISSISSIPPI RITER, RED WIMO, WINN. (Sp.) 

Legislation. 

Bridge authorized by act of July 25, 
1866, and June 10, 1872, 78, 1092. 

MISSISSIPPI RITER, RED WIIVO, MINN. (Sp.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 04, 425. 
Engineer in Charge. Maj. A. Mac- 
kenzie. 



Legislation. 

City authorized to construct bridge by 
act of May 12, 1894, 04, 425. 

Plans. 

Approved June 16, 1894, 04, 425. 



MISSISSIPPI RITER, HLXi. (Rock Island bridge oTer, construc- 
tion of). (Sp.) 



Appropriations. <> 

1867, $200, 000, 70, 252. 

1869, 500, 000, 70, 253. 

1870, 300, 000, 70, 58. 

1877, 15, 000 (sheer booms), 77, 145, 

78, 97. 

Total, 1,015,000 

Commerce. 

Effect of bridge on navigation, 77, 824; 
78, 1002. 

Contracts. 

Harvey & Livesey, maaonry, 71, 299. 
Annullea for lack of energy, 71, 300. 
Efforts to obtain damages, 7 1 , 300. Bal- 
timore Bridge Co., three spans of super- 
structure, $&9, 784, 71, 301; contract ex- 
tended, 71, 302. Satisfactory work done, 
73, 279, 292. Eau Claire Lumber Co., 
construction of sheer booms at bridge, 
77, 818. 

Proposals. To be invited for plans 1, 
2, and 3 of Maj. Warren and for spans of 



80, 150, and 190 f. 70, 262. Specificar 
tions on which proposals were based, 7d, 
286. For superstructure; abstracts of, 
71. 301; 72, 287. 

Engineers. 

Chief of Engikeebs. Reports, 68, 50; 
60, 44; 70, 58, 240; 71, 57; 72, 49; 73, 
52; 77, 96, 817; 78, 97; 70, 132. Letter 
of, to Maj. Warren, stating objections of 
Lt. Col. Kodman to location of draw, 70, 
229. 

Boards of Engineers: 

Reported, 1859, that the bridge not lo- 
catea or constructed with proper regard 
to the interests of navigation, piers not 
of the best form, and improperly placed 
with reference to direction of currents, 
67, 291; 68, 1036. (Capts. Humphreys, 
Meade, and Franklin.) 

Board of Commissioners authorized by 
act of Congress Apr. 19, 1864, 70, 247. 
Report of, 70, 248. limited in expendi- 
tures on bridge, 70, 253. Control of 



aReyereion to Treasuij of $500,000, 70, 58; reappropriated, 71, ^6.' Act of CongreaB provides that 
cpenditures on part of the United States shall not exceed 91,000,000, ~ 



expe 



priatioDB, ee, 44; 70, 58, 252, 253; 71, 57. 256. 



,70,258. Statemeutiol appro- 
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MISSISSIPPI RITER, DJL. (Roek Island bridge over, construc- 
tion of). (Sp.) — Continned. 



bridge asskmed to Engineer Department, 
69, 44. (Brig. Gen. Schofield, J. Barnes 
and S. M. Church.) 

To examine and report on the expe- 
diency of constructing sheer booms, to be 
glacea at the upper end of all or any 
ridge piers on the Mississippi River, 77, 
821. Kecommended the removal of the 
remains of the old north pier and the 
construction of sheer booms, 77, 819, 
824. (Cols. Macomb and Simpson. Majs. 
Warren, Farquhar, and Suter, ana Capt. 
Allen. ) 

Enoineebs in Chabge: 

Maj. G. K. Warren, 186^71. Beports ! 
on bridging navigable waters of the United 
States, 68, 315; 78; 900, 991, 1033. Be- 
ports, 69, 194; 70, 236, 240, 256. 

Col. J. N. Macomb, 1871-78. Reports, 
71, 256; 72, 279; 78, 415; 78, 710. 

Maj. F. U. Farquhar, 1878-79. Beports, 
78 710* 79 1144. 

Maj. b. W. Flagler (Ordnance), 79, 
1144, 1145. 

AsBifiriANTs: 

Capt. W. H. H. Benyaurd, in charge of 
designs for superstructure, 69, 199. Re- 
ports, 70, 263; 71, 301; 73, 286. 

Capt. A. Stickney, in charge of masonry, 
69, 199. Reports, 71, 298; 72, 293. 

Capt. A. H. Bumham, in local charge, 
78, 416. 

G. B. Nicholson, inspector of ironwork, 
72 292. 

E. F. Hoffman. Beport, 79, 1145. 

Estimates. (See Plans and I^rojeds, ) 

By E. H. Johnson, C. E., of Chicago, 
Bock Island & Pacific R. R. (made for 
board of commissioners^ , for a single-track 
bridge, with passage for highway 17 f. 
wide, $1,296,292, 69, 194; 70, 237, 249. 

By Maj. Warren, on basis and plans of 
£. H. Johnson, for double-track railroad 
and highway bridge, with approaches, 
$2,134,168, 69, 194; 70. 251. Estimated 
saving of plan suggested by Maj. Warren 
over plan of E. ILJohnson, $125,966, 69, 
195. 

By Lt. Col. T. J. Rodman, U. S. A., 
plan No. 1, $1,234,525; plan No. 2, 
$978,085, 70, 257. Plan No. 3, $934,291, 
70 258 

By Maj. Warren, plan No. 2, $2,187,547, 
70, 246, 264. Plan No. 3, $1,282,356, 70, 
246, 266. Cost to U. S. of plan No. 3, 
$587,675 ; cost to railroad company of plan 
No. 3, $694,681, 70, 246. Review of pre- 
vious estimates, 78, 992. 

Expenditures. (See also Financial 

sUUemerUs.) 

On part oi U. S. not to exceed $1,000,- 
000, 70, 253. Relative expense to be 
borne by U. S. and railroad company, 70, 
237,246. 



Financial statements. 

71, 256, 262; 72, 279, 285; 73, 416; 
78, 97, 711; 79, 132, 1145. Payment to 
U. S. by railroad company, $177,320.25, 
78, 415. 

Legislation. 

Act June 27, 1866, * * » for estab- 
lishment of an armorv * * * on Rock 
Island; authorizing the Secretary of War 
to fix location of bridge, and to grant to 
the railroad companies and other parties 
in interest pecuniary aid toward chang- 
ing present location of bridge and road; 
action to be under control of board of 
commissioners, as fixed by act of Apr. 19, 
1864, 70, 247, 254. 

Act July 25, 1866, to authorize the con- 
struction of certain bridges, * * * fixing 
minimum height of lower chord above 
h. w., length of span, and position of 
piers, 70, 249. 

Act Mar. 2, 1867, making appropria- 
tions for support of Army and other 
purposes, $200,000 provided for the con- 
struction of bridge at Rock Island, 70, 
252. 

Act Mar. 3, 1869, making appropriauons 
for support of Army and other purposes, 
$500, (XX) provided for construction of 
bridge at Rock Island, 70, 253. 

Act July 20, 1868, in relation to brid^, 
authorizing commencement of, with 
general provisions an(^ conditions, and 
providing that the expenditures on part 
of U. 8. shall not exceed $1,000,000, 70, 
253, 255. Action of Coufsxesa allowed a 
change to single-track railroad bridge 
with highway beneath, 70, 239. Various 
acts relating to construction of bridges, 
77. 145, 824; 78, 1089, 1091. 

Operations. 

1 S6S-69. Work commenced by con- 
tract on the Davenport abutment, 69, 198. 

1869-70. Progress on substructure; 
completion of Davenport abutment; con- 
struction of cofferdam at draw pier; em- 
bankment for Davenport wagon road in 
progress, 70, 224; 71, 298. 

1§ 70^71. Completion of piers Nos. 
1, 2, 3, and 4; masonry for pivot pier and 
Davenport wagon road embankment, 71, 
298. Work taken from contractor and 

Srosecuted with hired labor, 71, 300. 
'perations on superstructure commenced, 
71, 301. 

l§71-73. Removal of rock from 
draw-span channel and completion of 
superstructure May 8, 1872, 72, 291, 295. 

1S73-73. Final completion and 
opening of bridge and transferment of to 
Ordnance Department, Feb. 4, 1873, 78, 
52, 415. 

1§7T-T8. 1,150 1. f. of sheer boom 
l>nilt, 78, 97, 710, 997. 
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MISSISSIPPI RITER, ILL.. (Rock Island bridge over, eonstrats 

llon of). (Sp.)— Continued. 



lST§-79. Repairs of sheer boom, 
79, 132, 1144, 1146. 

PhTsical ciiaracterlf tics. 

Of valley of river, 68, 315. 
Sectional area of natural waterway at 
location of bridge, 69, 197; 78, 1001. 
Velocity of current at bridge, 69, 197. 

Plans. (See Estimates and Projects.) 

For wagon way, width 26 f., with two 
sidewalks, of 6 f. each, considered by 
board of commissioners and rejected as 
giving pivot pier too great width, 69, 194; 
70, 242. 

Bv E. H. Johnson, for single-track rail- 
roaa, truss to be 16 f. wide, with wagon 
road (without sidewalks) 17 f. wide, o9, 
194; 70, 237, 241, 249. 

By Lt. Col. Rodman, U. S. A., as fol- 
lows: (1) Truss wide enough for double- 
track railroad and high enough for wagon 
road above railroad, 70, 257; (2) same 
arrangement of track and road, but only 
wide enough for single track, 70, 257; 
(3) same as plan No. 2, but with^wagon 
road below single-track railroad, 70, 258. 

By Maj. Warren, placing railroad above 
wagon road, (1) truss 33 f. high, 28 f. 
apflu^, wagon wav 28 f. wide and 12 f. 
hieh, railroad with double tracks and two 
sidewalks, to be reached by steps from 
ends, 69, 195; 70, 244, 262; (2) trusses 
of same general dimensions as preceding, 
wi^n road 18 f. wide, with two 5 f . side- 
walks, double-track railroad above, 69, 
195; 70, 244, 262; (3) single-track rail- 
road, trusses 18 f. wide, with wa^on road 
beneath 18 f. wide, and two sidewalks 
(outside of trusses) 5 f. wide, 69, 195; 
70, 244, 262. 

Maj. Warren recommended plan No. 3, 
70, 246. General details of proxx)8ed 
plans, 70, 263. 

Private and corporate ivork. 

(See Legidation.) 

Projects. (See Estimates and Plans.) 

Act of Congi^ June 27, 1863, authoriz- 
ing Secretary of War to fix location of 
bridge and grant pecuniary aid to parties 
interested, to aid them in changing pres- 
ent location and rebuilding, the details to 
be under immediate control of board of 
commiaaioners, 70, 247, 254. 

Act of Congress July 25, 1866, fixing 

height of lower chord above h. w. on 

navigable streams; also length of spans 

and position of piers, 70, 249. 

Proposition of Chicago, Rock Island & 



Pacific R. R. Co. as to^int action with 
United States, 70, 248. Agreement and 
guaranty of, 70, 254. 

Project adopted by board of commis- 
sioners (Brig. Gen. J. M. Schofield, J. 
Barnes, and S. M. Church J. The Gov- 
ernment to build over main channel a 
bridge with iron draw, the truss to be 
of proper width for double track, the 
wagon way to be planked high enough to 
leave lower chora for raiiroiui track, 69, 
194; 70, 248. The Chicago, Rock Island 
& Pacific R. R. Co. to have right of way 
over same, provided they pay to the 
United States one-half the cost of con- 
struction and maintenance of the part 
over the main channel, 70, 248, 253; it 
being provided that in no case shall the 
expenditures on the part of the United 
States exceed $1,000,000, 70, 253, 256; 
project approved by Chief of Ordnance, 
b V order of Secretary of War construction 
of bridge placed under control of Engi- 
neer Department, 60, 44. Modifications 
of law or plan necessarv, 69, 194. Doubt 
as to details of plan adopted by board of 
commissioners, 60, 194; 70, 237, 241. 
Maj. Warren submitted that Board esti- 
mated for single-track railroad and nar- 
row wagon road, 69, 194; 70, 237, 241. 
Piers designed and built so that either 
double or single track bridge could be put 
on them, 69, 195; 70, 240. Recommen- 
dations of Chief of Ordnance practically 
annulled, 70, 243. 

Project of Maj. Warren, an iron bridge 
for sinsle-track railroad with wagon way 
beneatn; trusses to be 18 f. apart, wagon 
way 18 f. wide and 12 f. high, with two 
sidewalks 5 f . wide and outside of truss, 
69, 195; 70, 244, 246, 262. Dimensions 
of bridge, 71, 301; 72, 287; 77, 824; 78, 
1002. Location of axis of bridge, 69, 196; 
of draw, 69, 196, 198; 70, 229. Objec- 
tions by Lt. Col. Rodman, 69, 196; 70, 
229. Specifications for superstructure, 
72, 286, 293. Draw span, details of, 72, 
288, 293. Effect of combined railroad 
and highway bridge; railroad above high- 
way most desirable, 70, 261. Test and 
acceptance of bridge, 72, 291. Comple- 
tion and transferment to Ordnance De- 
partment, 78, 53, 415. History of, 70, 
237, 241; 78, 416; 78, 992, 1002, 1003. 

Secretary of War. 

Orders the construction of brid^ to be 
placed under control of Engineer Depart- 
ment, 69, 44. 
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MISSISSIPPI RITER, SABIJLA, IOWA. 



Eni^neen. ^ 

Chibf of Eng inskks. Report, 8 1 , 268, 
2016. 

Legislation. 

Bridge authorized by act of Apr. 1, 
1872, 81, 268. 



Plans. 

Re(]niremente of Congress, 81, 2015. 
Maj. A. Mackenzie reported that the 

Elans and location of bri(ige as proposed 
y the railroad company interfered as lit- 
tle afl possible with the requirements of 
navigation, 81, 2016, 2018. 



MISSISSIPPI Ri¥m (ijppm), below falls of st. 

ANTBLONY. (See Navigable waien of the United States, ) 



MISSISSIPPI RIYER, ST. LOUIS, MO. (Sp.) 



Commerce. 

Bridgje a very serious obstruction to 
navigation, 74,641. Names and dimen- 
sions of boats which pass the bridge, 74, 
648. Height of steamboat chimneys. 74, 
654. Importance of completion of the 
bridge, 74, 671. 

Eniflneers. 

Chibp of Enoinsebs. Report, 74, 71, 
636. Approves report of Board of En- 
gineers, 74, 637. 

Board op Enoinebbs. Convened at 
St. Louis, Mo., Sept 2, 1873. Consid- 
ered the bridge being constructed a very 
serious obstruction to navigation, 74, 
641. Modification proposed, 74, 641. 
Report, 74, 638. Reconvened at St. 
Louis, Jan. 14, 1874. Recommended the 
construction of a canal behind the east 
pier, with a draw; estimate, $1,172,436, 
74, 650. Review of first report of Board 
liy J. B. Eads, 74, 666. Reply of Board, 
V4, 653. ''The substance of Mr. £ads's 
reply is that the majority of river steam- 
l)oats must be rebuilt to conform to his 
bridge," 74, 662. Statements of various 
persons relating to report of Board of 
Engineers, 74, 664, 670, 671, 673, 674. 
Personal statement of Col. J. H. Simp- 



son in reply to Mr. Eads, 74, 675. Of 
Maj. G. K. Warren, 74, 678. Keix)rtsof 
Board referred to, 78, 1077. Secretary 
of War approves report of Board, 74, 
638. (Col. Simpson and Majs. Warren, 
Weitzel, Merrill, and Suter. ) 

Legislation. 

Bridge authorized by act of July 20, 
1868, 74, 637, 643. Various acts relating 
, to the bridge referred to, 78, 1089, 1090, 
' 1091, 1093. 

Physical eharaeterlsUes. 

Description of the river and valley at 
locality of bridge, 78, 1024. High-water 
records, 74, 644, 645, 646. Duration of 
each stage, 74, 648. 

Plans. 

Plan and estimate, of J. B. Eads, 78, 
1060. Description of bridge, 78,1025. 
Review of Mr. Eads's estimates, 78, 1028. 
Report of Maj. Warren upon bridge, 78, 
1024. Description of proposed modifica- 
tions of plans, by Board oi Engineers, 74, 
650. History of bridge, 78, 1055. De- 
signs of bridges proposed by J. A. Roeb- 
ling, C. E., 78, 1078. Sources of inform- 
ation concerning bridge, 78, 1078. 



MISSISSIPPI RIYER, SX* LOUIS, MO. 



Engineers. 

Chisf of Enginibebs. Report, 87, 338. 

Board op Enginekrb. Report of Board 

of 1886. The Board was decidedly of 



opinion that a low bridge with a draw 
should not be authorized below the 
mouth of the Missouri River, 87, 338, 
2638. 



MISSISSIPPI RITER, ST. LOUIS, MO. 

(St, Louis Merchants' Bridge Co.) 



Engineers. 

Chibf of Enginxebs. Report^ 80, 369. 
Enqinsre in Chabge. Maj. A. M. 
Miller. 



Legislation. 

Company authorized to construct 
bridge oy act of Feb. 3, 1887. Amended 
act Sept. 10, 1888, 89, 369. 

Plans. 

Approved Nov. 14, 1888, 80, 369. 
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MISSISSIPPI RITER, ST. LOIJIS, MO. (Sp.) 
(St. Glair and Carondelet Bridge Co. ) 



Commerce. 

Navigation of the Ohio compared with 
the Mississippi River, 76, ii, 680. 

Engtneen. 

Chief op Enginbebs. Report^ 76, 121. 
Approves report of Board, 76, li, 677. 

Board of Enginsbbb. Convened at 
St. Louis, Mo., Aug. 3, 1874. Recom- 
mended — 1. The acceptance of site No. 
2, on certain conditions. 2. The prohi- 
bition of an arched bridge. 3. Reduction 
of channel openings to 450 f. 4. Con- 



struction of a draw, 76, ii, 681. Compar- 
ison with other bridges, 76, ii, 680. 
Report, 76, ii, 678. Approved bySecre- 
tarv of War, 76, ii, 677. {Col. Simpson 
and Majs. Merrill and Suter. ) 

Leglilatlon. 

Bridge authorized by act of Mar. 3, 
1873, 76, ii, 678. Vanous acts relating 
to the bridge, referred to, 78, 1070, 1093. 

Plans. 

Description of plans, 76, ii, 678, 



MISSISSIPPI RITER, ST. PAUL.. 



Commerce. 

Influence of bridge upon navigation, 
78, 967. Formerly a toll bridge, 78, 967. 

Plans. 

Description of bridge, 78, 965. Maj. 



Warren's report on plan of bridge, 78, 
966. 

Surveys. 

Maps. Of locality of bridge, 78, 1126 
(No. 6). Diagram of piers, 78, 966. 



MISSISSIPPI RIYER, ST. PAUL, HIBTM. (S.) 

(Railway. ) 



Commerce. 

Influence of bridge upon navigation, 
78, 965. Bridge opened for travel in 
1869, 78, 963. Damages by collision with 

Siers, decisions of the U. S. Supreme 
iourt, 78, 1019. 

Legislation. 

Bridge authorized'by act of the legisla- 
ture of Minnesota Feb. 20, 1855; 78, 963. 

Physical characteristics. 

Description of river near location of 
bridge, 78, 963. 



Plans. 

Description of bridse, 78, 963. Pro- 
posed location of high bridge, 78, 963. 
Maj. Warren recommended that the 
bridgje company be compelled to improve 
the nver above the briage, 78, 965. Re- 
port, 78, 964. 

Surreys. 

Maps. Of location of bridge, 78, 1126 

(No. 5). 



MISSISSIPPI RIVER, ST. PAIJI., MINN. (Sp.) 

(City bridge.) 



Engineers. 

Chief of Enoineebs. Report, 01, 430. 
Engineer in Chabqb. Maj. M Mac- 
kenzie. 

Le^slatlon. 

City authorized to construct bridge by 



act of July 5, 1884, amending act, Aug. 29, 
1890, 01, 430. 

Plans. 

Approved Dec. 17, 1890, 01, 430. 



HISSISSIPPI RIYER, SOUTH ST. PAUL., MINN. (Sp.) 

(South St. Paul Belt R. R. Co.) 



Engineers. 

Chief of Enoineebs. Reports, 04,425 ; 
05, 474. 

Engineer in Chabge. Maj. A. Mac- 
kenzie. 1894. 

Legislation. 

Company authorized to construct 
bridge by act of Apr. 26, 1890; amended 



by acts of Feb. 24, 1891; Feb. 15, 1892, 
and Feb. 15, 1893, 04, 425. 

Plans. 

Plans submitted Dec. 7, 1893; modified 
Jan. 16, 1894; approved Feb. 7, 1894, 04, 
425. Revised plans submitted Oct 12, 
1894; approved Nov. 1, 1894, 05, 474. 
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EieglBlaUon. 

Bridge aathorized by act of May 17, 
1872, 78, 1091, 1092. 

KISSISSIPPI RITER, l¥INONA, MMNIX. (Sp.) 

(City bridge.) 



En^neers. 

Chief of Enoinkers. Report, 1 , 431. 
Enginekr in Chabos. Maj. A. Mac- 
kenzie. 



Le^slatlon. 

City authorized to construct bridge by 
act of Sept 25, 1890, 01, 431. 

Plans. 

Approved June 4, 1891, 01, 431. 



MISSISSIPPI RITER, "WINOHiA^ MlNHi. (Sp.) 

(Railway.) 



Commerce. 

Influence of bridge upon navigation, 
78, 972. 

En^neert. 

Chief of Engikbebs. Report. 77, 96. 
Approved recommendations of board, 
77, 817, 818. 

Board of Engineers. Recommended, 
1876, a straight sheer boom from pier to 
160 f. above the elevator. Report, 77, 
819, 822. (Cols. Macomb and Simpson, 
MaJB. Warren, Farquhar, and Suter, and 
Capt. Allen.) 



Eiegltlatloii. 

Bridge authorizeil by act of July 25, 
1866, 77, 822; 78, 970, 1089. 

Plans. 

Description of bridge, 77, 822; 78, 
971. Proposed location of high bridge, 
78, 973. Report of Maj. Warren, 78, 
970. 

Surreys. 

Maps. Of localitjr of bridge, 78, 1126 
(Nos. 9 and 10). Diagram of piers, 78, 
971. 



MISSISSIPPI RITER, WINONA, MINN. (Sp.) 
(Winona & Southwestern Ry. Co.) 



Plans. 

Approved July 9, 1890. Sept. 7, 1891, 
bridge reported completed 



«ept. /, la 
. 91,427. 



Eni^eers. 

Chief of Engineers. Report, 9 1 , 427. 

Engineer in Charge. Maj. A. Mac- 
kenzie. 

Legislation. 

Companyauthorized to construct bridge 
by act of Aug. 13, 1888, 91, 427. 

MISSOURI RITER, ATCHISON, KANS. 

(Railway, draw.) 

Plans. 

Description of bridge by Maj. Warren, 
78, 1087. 

MISSOURI RITER, REL.L.EFONTAINE RL.UFFS, MO. (Sp.) 

(St. Louis, Keokuk & Northwestern R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 90, 337. 

Liegislatlon. 

Authorized by act of Feb. 17, 1888, 90, 
337. 



Plans. 

Plan and location submitted, and ap- 
proved by Secretary of War, Dec. 21, 
1889, 90, 337. 
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HISSOIJRI RITER, BOONTILL.E, MO. (Sp. ) 
(Boonville & Howard Ck>unty Bridge Co. ) 



Plan§. 

Approved Sept 11, 1896, 97, 629. 



Englneeri. 

Chief op Engineers. Report, 97, 529. 

Leglilatlon. 

Company authorized to construct bridge 
by act of May 25, 1896, 97, 529. 



mSSOURI RITER, BOONTIL.L.E, HO. (Sp.) 

(Railway, draw.) 



Leglflatfon. 

Bridge authorized by act of May 11, 
1872, 78, 1091. 



Plans. 

Description of bridge by Maj. Warren, 
78, 1087. 



MUSOITRI RITER, BR01¥BrTU.£.E, NEBR. (Sp.) 

Leglglatlon. 

Bridge authorized by act of June 4, 
1872, 78, 1092. 



HISSOIJRI RIVER, BETIVEEN COIJMCIL BLUFFS, IOWA, AJWD 

EAST OmAHA, NEBR. (Sp.) 

(Omaha Bridge & Terminal Ry. Co., formerly the Interstate Bridge & Street Ry. Co. ) 



En^neers. 

Chief of Engineers. Reports, 9 1 , 431 ; 
98,465. 

Engineer in Charge. Lt. Col. C. R. 
Suter, 1891, 1893. 

Legislation. 

Construction authorized by act of Feb. 



13, 1891; amending act, Jan. 28, 1893, 
91, 431; 98, 465. 

Plans. 

Original plans approved Mar. 5, 1891; 
modined plans approved May 9, 1893, 
91, 431; 98, 465. 



HISSOIJRI RITER, 0£.AS€K>1¥, MO. (Sp.) 



Engineers. 

Chief of Engineers. Report, 78, 111. 
Approved conclusions of board, 78, 897. 

Board of Engineers. Convened at 
St. Louis, Mo., Apr. 15, 1878. The board 
approved the plan and location proposed 
by railroad company. Report, 78, 897. 
(Col. Simpson, Maj. Suter, and Capt. Al- 
len.) 



Leiji^lslatlon. 

Bridge authorized by act of Mar. 3, 
1871, 78, 1091. 

Plans. 

Dimensions of proposed bridge, 78, 
898. Letter from W. S. Smith to Secre- 
tary of War, transmitting plans and draw- 
ings, 78, 897. 



HISSOURI RITER, JEFFERSON CITY, HO. (Sp.) 

(Jefferson City Bridge & Transit Co. ) 



Engineers. 

Chief of Engineers. Report, 95, 476. 
Engineer in Charge. Lt. Col. C. R. 
Suter. 

Legislation. 

Company authorized to construct 
bridge Dy act of May 28, 1894, amending 
act Jan. 8, 1895, 96, 476. 



Plans. 

Approved July 22, 1895; depth of wa- 
ter to and through drawspans to be main- 
tained at not less than that found in ad- 
jacent improved parts of the river, 95, 
476. 
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mSSOVRI RITER, KAMSAS CITY, MO. (Sp.) 



Commerce. 

Complaints against the bridge as an 
obstacle to navigation, 69, 307, 308. 

Enfflneers. 

Ohjxf op Emoinbbbs. Report, 60, 51. 
Gapt. Snter ordered to repoit, 60, 307. 

Eiegttlatlon. 

Act authorizing, referred to, 60, 306. 
Act of July 25, 1866, partly given, 60, 
909; 78, 1089. 



PhTslcal charaeterlitlcs. 

Of Missouri River at Kansas City, 60, 
304. 

Plant. 

Description of proposed brid^, 60, 304; 
78, 1087. Objections to location arising 
from the difficulty in seeing the bridge 
by descending boats, 60, 306. Report 
of Capt. Suter, 60, 303, 304. 



HISSOURI RITER, LEATEIV WORTH, RANS. 

(Railway.) 



Plan0« 

Description of bridge by Maj. Warren, 
78, 1087. 



MISSOURI RITER, RETWEEM L.EATENWORTH, KANS., AND 

PLATTE COUNTY, MO. (Sp.) 

(Leavenworth & Platte County Bridge Co. ) 



Engineers. 

Chibf of Enginsbrs. Reports, 80, 372; 
01, 428; 02, 405. 

Enginsbb in Chabob. Lt. Col. C. R. 
Suter, 1889, 1891, 1892. 

Eie^slatlon. 

Company authorized to construct bridge 
by act of Feb. 25, 1889, 80, 372; amend- 
ing act, July 25, 1890, 01, 428. 



Plans. 

Plans for a ponton bridge approved 
June 20, 1889, 80, 372. Act of Juljr 25, 
1890, provided for a pivot drawbridge 
instead of a ponton; plans approved Sept. 
25, 1890, 01, 428. Plans approved to 
change the location from Cnerokee to 
Choctaw street, Leavenworth, Apr. 27, 
1892, 02, 405. 



MISSOURI RITER, L.EXUVOTON, MO. (Sp.) 



LegislaUon. 

Bridge authorized by act of July 25, 
1866, and March 3, 1873, 78, 1093. 



MISSOURI RITER, LEXIIVOTON, MO. (Sp.) 
(Lexington Bridge & Terminal Co.) 



Eniiineers. 

Chief of Engineers. Report, 06, 475. 

Engineer in Charge. Lt. Col. C. R. 
Suter. 

Le^slaflon. 

Company authorized to construct bridge 
by act of July 26, 1894, 06, 475. 



Plans. 

Approved July 9, 1895, 06, 475. 
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mssovRi Rirm, nebraskji. city, nebr* (Sp.) 



Commerce. 

Rafting intereets insignificant on the 
Mifisouri River, 78, 589. Railroad inter- 
ests, 73, 591. 

Engineers. 

Chief of Enoinskrs. Report, 88, 308. 

Board of Enoinerrs. Convened at 
Nebraska City, Jan. 20, 1873, approved 
site and plan with slight inodincations. 
Report, 78, 588. Concurred in bv Chief 
of Engineers and approved bv tne Sec- 
retary of War, 78, 587. (Col. Simpson 
and Majs. Weitzel and Suter.) 



Leiiitlatlon. 

Bridge authorized bv act of June 4, 
1872, 78, 586; 88, 2464. Various acts 
relating to the bridge, 78, 1090, 1094. 

Plans. 

Submitted to Secretary of War by Ne- 
braska City Bridce Co. Dec. 5, 1872. 
Briefly described by Chief of Ei^ineers, 
78, 586. 

Lt. Col. Suter approved the location and 
dimensions of the proposed bridge, with 
the exception that the proposed height 
be increased from 48 to 50 f. above ex- 
treme high water, 88, 2465. 



mnSOIIRI RITER, NERRASRA CITY, IVERR. (Sp.) 

(City.) 



Engineers. 

Chief of Engineers. Report, 00, 337. 

Legislation. 

Authorized by act of July 16, 1888, 00, 
337. 



Plans. 

Plan and location submitted, and ap- 
proved by Secretary of War Apr. 3, 1890, 
00, 337. 



ninSOlJRI RITER, OMAHA, NERR. (Sp.) 

(Railway.) 



Legislation. 

Bridge authorized by act of Feb. 24, 
1871, under provisions of act of July 25, 
1866, 78, 1090. 



Plans. 

Description of bridge by Maj. Warren, 
78, 1087. 



HISSOURI RITER, RETWEEN OMAHA AND COIJlNCn. 

RL.IJFF8. (Sp.) 

(Omaha & Council Bluffe R. R. and Bridge Co., railway and wagon.) 



Engineers. 

Chief of Enqinbers. Report, 88, 309. 

Legislation. 

Bridge authorized by act of Mar. 3, 
1887, 88, 2467. 



Plans. 

Maj. Raymond reported that the bridge 
as proposed would not interfere with the 
existing requirements of navigation, 88, 
2469. 



MISSOURI RIVER, OMAHA, NERR. (Sp.) 
(Nebraska Central R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 00, 337. 

Legislation. 

Authorized by act of June 22, 1888, 
00, 337. 



Plans. 

Plan and location submitted, and ap- 
proved by Secretary of War Feb. 27, 1890, 
00, 337. 



MISSOURI RIYER, MEAR qUUVDARO, KAMS., AROUT S.6 
MIL.es AROVE HANNIRAL. and ST. JOSEPH RAILROAD 
RRIDOE AT KJkNSAS CITY. (Sp.) 

(Kansas City Terminal Rwy. Co.) 



Engineers. 

Chief of Engineers. Report, 01, 430. 

Engineer in Charge. Lt Col. C. R. 
Suter. 

Legislation. 

Company authorized to construct 



bridge by act of Mar. 1, 1889, amending 
act June 28, 1890, 01, 430. 

Plans. 

Approved Dec. 1, 1890, 01, 430. 
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HISSOURI RITER, ST. CHARLES, MO. 

(Railway.) 



Plans. 

Description of the bridge by Maj. War- 



ren, 78, 1087. Cost of, $1,797,186.19, 
78, 1087. 



iniSSOIJRI RIYER, ST. CHARLES, HO. (Sp.) 

(Occidental Bridge & Conatniction Co.) 



Engtneeif. 

Chief of Engineers. Report, 08, 465. 

Enqineer in Chaboe. Lt. Col. C. R. 
Suter. 

Leiitlatlon. 

Conatniction authorized by act of May 
23, 1892, 93, 465. 



Plant. 

Plans submitted Feb. 21, 1893, modi- 
fled Apr. 11, 1893; approved Apr. 29, 
1893, 98, 465. 



HfSSOURI RIVER, ST. CHARL.ES, HO. (Sp.) 
(St Charles & St. Louis County Bridge Co.) 

Enirineert. ' by act of June 3, 1896, amending acts 

Chief of Engineers. Report, 1900, Mav 28, 1898, and Jan. 27, 1900, 1900, 
698. mn. 



Legislation. 

Counties authorized to construct bridge 



Plans. 

Approve<l June 27, 1900, 1900, 698. 



HISSOURI RITER, ST. JOSEPH, HO. (Sp.) 

(Rail and highway. ) 



Legislation. 

Bridge authorized by acts of July 20, 
1868; July 14, 1870, and Mar. 5, 1872, 78, 
1089, 1090, 1091. 



Plans. 

Description of bridge by Maj. Warren, 
78, 1087. 



HISSOURI RITER, HOST ACCESSIRLE POINT RETWEEUT 

SIRLET AND KANSAS CITY, MO. (Sp.) 

(Kansas City & Atlantic R. R. Co., successors to the Chicago, Kansas City & 

Texas Rwy. Co. ) 



Englneei*s. 

Chief of Engineers. Reports, 89, 
370; 96,422; 99,619. 

Engineer in Charge. Lt. Col. C. R. 
Suter, 1889. 

Legislation. 

Original company authorized to con- 
struct bridge by act of Mar. 3, 1887, 89, 
370. Owners received authority from 



same act, as extended by at^t of Mar. 29, 
1894, 96, 422. 

Plans. 

Original company's plans approved 
Feb. 14, 1889; bridge partly constructed, 
89,370. Owner's ne*^^ plans approved 
Dec. 17, 1895, 96, 422. Modified plans, 
for a draw span instead of a lifting span, 
approved Apr. 28, 1899, 99, 619. 



HISSOURI RIVER, SIRLEY, HO. (Sp.) 
(Kansas City, Topeka & Western R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 88, 308, 
2435. 

Legislation. 

Bridge authorized by. act of July 3, 
1884, 88,2434. 



Plans. 

In 1887 Lt. Col. Suter reported that 
the bridge would not form any obstruc- 
tion to navigation, 88, 2436. 
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mSSOIJRI RIYER, SIOUX CITY, IOWA. (Sp.) 

(Sioux City & Pacific R. R. Co.) 



Chief of Engineers. Reporte, 88, 
271, 1603. 

£noineee in Charge. Maj. C. R. 
Suter, 1882. 

Leglslatloii. 

Bridge authorize<l by act of Aug. 15, ' 88, 1603. 
1876, 78, 1094. 



Bridge authorized by act of June 27, 
1882, 88, 271. 

Plans. 

Maj. Suter reported if the bridge be lo- 
cated and built as projected it would form 
no unnecessary obetruction to navigation, 



MISSOURI RIVER, SIOUX CITir, lOlVA. (Sp.) 

(Sioux City Bridge Co. ) 



lEaglneem. 

Chief of Engineers. Report, 88, 309. 

Legislation. 

Bridge authorized by act of Aug. 15, 
1886, 88, 2477. 

Plans. 

Dimensions of proposed bridge, 88, 
2476. 



Lt. Col. Suter reported the proposed 
span of 400 f., with a tread way of 50 f.^ 
amply sufficient for the requirements of 
navigation, 88, 2477. 



MISSOURI RIVI», SIOUX CITY, lOlVA. (Sp.) 

(Pacific Short line Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 00, 338. 

Legislation. 

Authorized by act of Mar. 2, 1889, 90, 
338. 



Plans. 

Plan and location submitted, and ap- 
proved by Secretary of War June 20^ 
1890.00,3*38. 



MISSOURI RIVER, NEAR MOUTH OF KANSAS RITER, RE- 
TWEEN WYANDOTTE COUNTY, KANS., AND CLAY COUNTY, 

MO. (Sp.) 

(Missouri River & Land Improvement & Construction Co.) 



Engineers. 

Chief of Engineers. Report, 01, 432. 

Engineer in Charge. Lt. Col. C. R. 
Suter. 

Lei^lslatlon. 

Com pan V authorized to construct bridge 
by acts of Oct. 12, 1888, and Feb. 6, 
1890, 01, 432. 



Plans. 

Plans submitted Oct 12, 1889; not 
conforming to the act of Oct. 12, 1888. 
were not approved. Plans submitted 
Feb. 7, 1890, and Jan. 24, 1891; reported 
upon adversely by the Missouri River 
Commission; not approved. Amended 

Jlans submitted Mar. 2, 1891; approved 
une 4, 1891. 01, 432. 



MISSOURI RITER, YANKTON, S. DAK. (Sp.) 

(Yankton Bridge Co. ) 



Engineers. 

Chief of Engineers. Reports, 04, 
425; 07, 529. 

Engineer in Charge. Capt. H. F. 
Hodges, 1894. 

Legislation. 

Company authorized to construct bridge 



by act of June 22, 1892. Amending act. 
May 28, 1894. 04, 425. 

Plans. 

Approved Aug. 3, 1894, 04, 425. Sub- 
sequently plans for lengthening of two 
north end main spans approved Sept 11, 
1896. Plans in lieu of the last approved 
Nov. 23, 1896. 07, 629. 
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HOBILE BAT AND HISSISSIPPI SOVMD, ACROSS SHOAL 
WATER BETWEEN, CEDAR POINT TO DAUPHIN ISLAND, 

- - - (Sp.) 

(Mobile & Daaphin R. R. <& Harbor Ck). ) 



En^neen. 

Chisf op ENGDncEBs. Report, 98, 
465. 

Enginebb in Ghabge. Maj. A. N. 
Damrell. 

Eieffltlatloii. 

Construction aathorized by act of Sept 



26, 1890. Amending act, Feb. 28, 1893. 
08,465. 

Plant. 

Plans submitted Sept 10, 1892, ap- 
proved Aug. 21, 1893, 98, 465. 



HOKELUHNE RITER, SOUTH FORK, NEW HOPE LANDING, 

CAL. (S.) 

(San Joaquin County, Cal. ) 



En^neen. 

Chief of Enoinsebs. Report, 98, 
469. 

Enginebb in Chabge. Maj. W. H. 
Heuer. 



Plant.. 

Approved March 24, 1893. Comple- 
tion of bridge reported on June 30, 1893. 
98, 469. 



HONONOAHELA RITER. (See Ohio River, etc.) 



HONONGAHELA, ALLEGHENY, AND AT THE LOWER END 

OF THE HUSKINGUHI RITERS. (A.) 



Engineers. 

Engineeb in Chabge. Lt Col. W. E. 
Merrill. Report, 88, 2566. 

Plant. 

Tabular statement of all bridges, with di- 
mensions thereof, over the navigable por- 



tions of the Monongahela and Allegheny 
rivers, 88, 2566, 2568. 
Bridges on the Monongahela and Alle- 

fheny requiring modification, 88, 2567, 
569. 



MONONGAHELA RIYER, BETWEEN BRADDOCK AND IHIF- 

FLIN TOWNSHIPS, PA. (Sp.) 

(Braddock & Duquesne Bridge Co.) 



Engineers. 

Chief of Engineebs. Report, 97, 530. 

Legislation. 

Company authorized to construct bridge 
by act of Jan. 26, 1897, 97, 530. 



Plant. 

Approved Apr. 10, 1897, 97, 530. 



MONONGAHELA RITER, ELIZABETH, PA. (Sp.) 

(West Elizabeth Bridge Co.) 



Engineert. 

Chief of Engineebs. Report, 98, 464. 
Engineeb in Chabge. Lt Col. A. Stick- 
ney. 

Legttlatlon. 

Company authorized to construct bridge 
by act of Feb, 15, 1893, 93, 464. 

9207—02 100 



Plans. 

Submitted June 17, 1892; modified 
Aug. 25, 1892, and Feb. 28, 1893; ap- 
proved Mar. 18, 1893, 98, 464. 
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MONONGAHELA RITER, NEAR FAmnONT, W. TA. 



Engineers. 

Chief of Enqinebrs. Report, 86, 293, 
1923. 

Plans. 

Referred to Lt. Col. Merrill for exami- 
nation and report, 85, 293, 1920. Reoom- 
mended that site and plans be approved, 
provided that one channel-span be sr- 
ranged with opening of 220 f . and a clear 



height of 41} f., 80, 1922. Clear span re- 
duced to 140 f., 86, 1924; and the recom- 
mendation made and approved by Secre- 
tary oi War that the bridge company be 
permitted to build at a less heignt than 
that above indicated, provided they should 
subsequently raise the bridge if required, 
86, 1924. 



MONONOAnELA RITER, BETWEEN HOMESTEAD AIVD 

PITTSBURG, PA. (Sp.) 

(Braddock & Homestead Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 96, 473. 
Engineer in Charge. Maj. R. L. 
Hoxie. 

Legislation. 

Company authorized to construct 
bridge by act of June 7, 1894, 95, 473. 



Plans. 

Plans submitted July 26^ 1894, proved 
unsatisfactory to navigation interests; 
modified plans approv^ Sept 20, 1894, 
95,473. 



IHONONOAHELA RITER, McKEESPORT, PA. (Sp.) 

(Mifflin Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 98, 531. 

Legislation. 

Company authorized to construct 
bridge by act of Feb. 25, 1897, 98, 531. 



Plans. 

Modified pltJis approved Feb. 24, 1898, 
98, 531. 



MONONOAHELA RIVER, BETlVEEiy MIFFLIN AND RAIVKIIV, 

pa: (AT CARRIE FIIRNACES). (8p.) 

(Union R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 1900, 
697. 

Legislation. 

Company authorized to construct 



bridge by act of Mar. 2, 1900, 1900, 
697. •• 

Plans. 

Approved Mar. 10, 1900, 1900, 697. 



MONOIVOAHELA RIVER, ]!10NO]yOAIIEE.A CITY, PA. (Sp.) 

(Pittsburg, Monongahela & Wheeling R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 96, 
422. 

Legislation. 

Company authorized to construct 
bridge by act of Mar. 2, 1895, 96, 422. 



Plans. 

Approved Sept. 12, 1895, 96, 422. 



MONONGAMELA RIYER, NEAR FERRY STREET, PITTS- 

BURO, PA. (Sp.) 

(Pittsburg & Mansfield R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 96, 
423. 

Legislation. 

Company authorized to construct 
bridge by act of Mar. 2, 1895, 96, 423. 



Plans. 

Approved May 20, 1896, 96, 423. 
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MOlVONOAHEUi RIVER, PITT8RIJRO, PA. (Sp.) 

(Glen wood Highway Bridge Co.) 



Chief of Enoinsbrb. Report, 95, 
474. 

Enginsxb in Chargb. Maj. R. L. 
Hoxie. 



Leirliilatloii. 

Company authorized to construct 
bridge by act of Apr. 2, 1894, 95, 474. 

Plans. 

Approved Nov. 3, 1894; reported com- 
pleted, 95, 474. 



MOMONOAinBLA RITER, SOUTH lOTH STREET, PITT8- 

BIJRO, PA. (S.) 

(Birmingham & Pitteburg Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 95 , 477. 
Maj. R. L. Hoxie. 

Plans. 

Plans for reconstruction of bridge sub- 



mitted* July 20, 1894; unsatisfactory to 
navigation interests; modified plans ap- 
proved Oct. 22, 1894, 95, 477. 



MONONOAHELA RITER, SOUTH 99D STREET, PITTSBURO, 

PA. (Sp.) 

(Pittsburg city bridge. ) 



Engineers. 

Chief of Engineers. Report, 94, 426. 
Engineer in Charge. Capt. R. L. 
Hoxie. 

liefflslatton. 

City anthoriz 
act of May 7, 1894, 94, 426. 



City authorized to construct bridge by 
of I 



Plans. 

Plans submitted May 25, 1894, modi- 
fied Aug. 3, 1894; approved Aug. 21, 1894, 
94,426. 



MONONOAHEL.A RIVER, PITTSRURO, PA. (Sp., etc) 

(South 22d Street Bridge Co. ) 



Engineers. 

Chief of Engineers. Report, 92, 403. 
Engineer in Charge. Maj. D. W. 
Lock wood. 

Legislation. 

Company authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and 
act of Pennsylvania, 92, 403. 

Plans. 

Modified plan approved Dec. 26, 1891, 
92, 403. 



MONOMOAHELA RITER, IVEAR PITTSBURG, PA. (Sp.) 

(The Upper Bridge Co.) 



Engineers. 

Ch I bf OF Engineers. Report, 9 1 , 432. 

Engineer in Charge. Lt. Col. W. E. 
Merrill. 

* 

lieglslatlon. 

Company authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and 
act of Pennsylvania, 91, 432. 

Plans. 

Modified plans approved Aug. 21, 1891, 
91, 432. 



IHONONOAHELA RIVER, IVEAR 30TH STREET, SOUTH SIDE, 

PITTSBURG, PA. (S.) 

(Monongahela Connecting R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 98, 
535. 



Plans. 

Plans for an additional span for a Y to 
the existing bridge approved Apr. 9, 
1898, 98, 535. 
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]n[ONO]yOAHi:L.A river, between PITTSBIJRO AMD 

HOMESTEAD, PA. (Sp.) 

(Homestead & Pittsburg Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 98^, 
465. 

Engineer in Charge. Lt Col. A. 
Stickney. 



Legltlatlon. 

Constraction authorized by act of Feb. 
14, 1893, 98, 465. 

Plans. 

Modified plans approved May 24, 1893, 
93, 465. 



MONUMEMT RITER, BETHTEEN PORT PERRT AMD MIFFLIN 

TOWNSHIPS, PA. ( Sp.) 

(Union R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 97, 
529. 

Legislation. 

Company authorized to construct 
bridge by act of Jan. 26, 1897, 97, 529. 



Plans. 

Plans for bridge in lieu of those sub- 
mitted Oct 2, 1896, for bridjB^e between 
Mifflin and Wilkins townships, submit- 
ted Jan. 30, 1897; modified Feb. 23, 1897; 
approved Mar. 8, 1897, 97, 529. 



MONONGAHELA RIYER, RANKIN, PA. (Sp.) 
(West Braddock Bridge Co.) 



Engineers. 

Chief of Engineers. Reports, 96, 
424; 97, 533. 

Legislation. 

Company authorized to construct 
bridge by act of Apr. 21, 1894, 96, 424. 



Plans. 

Approved July 20, 1806, 96, 424. 
Specined modified pkms submitted Dec 
3, 1896; approved Dec. 21, 1896, 97, 533. 



MONUMENT AND RL.ACK RIVERS, BOURNE, MASS. (S.) 

(Town bridge. ) 

Engineers. I Plans. 

Chief of Engineers. Report, 97, 534. I Approved July 3, 1897, 97, 534. 



MORMON CHANNEL, STOCKTON, CAIi. (S.) 
(San Francisco & San Joaquin Valley R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 96, 424. 



Plans. 

Approved Sept 10, 1895, 96, 424. 



MORMON CHANNEL, OTTER STREET, STOCKTON, CAL. (&) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 96, 476. 
Engineer in Charge. Maj. W. H. 
Heuer. 



Plans. 

Approved Sept. 17, 1894. Plans chang- 
ing the location, approved Jan. 7, 1895. 
Bridge completed. 95, 476. 



MORSE AND SPRAOUE RIVERS, PHIPPSRURO, ME. (S.) 

(Town bridges. ) 



Engineers. 

Chief of Engineers. Report, 99, 621. 



Plans. 

Approved Jan. 18, 1899, 99, 621. 
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MOVIVT PL.EASAIVT AND 81JL.L.ITAN8 ISLAMD, COTC 

BETWEEJV, H. €. (8.) 

(Charleston & Sea Shore R. R. Co. ) 



Enf^ineen* 

Chikf of 'Esqiskkbs. Report, 98, 536. 



Plans. 

Approved June 7, 1898, 98, 636. 



HCD RIYER, AT OR NEAR ROCHESTER, KY. (8.) 
(Butler & Muhlenburg counties' bridge.) 



Engineers. 

Chief of Engikebbs. Report, 98, 533. 



Plans. 

Approved Oct. 2, 1897, 98, 533. 



MUKDERER8 (MOODli A) CREEK, MEAR MOUTH, CORNUr AL.L., 

ORANOE COIJIVTY, N. Y. (O.) 

( Railroad bridge. ) 



Eng^tneers. 

Chief of Engineers. Report, 89, 377. 

Legislation. 

As the railroad company failed to com- 
ply with requirements of notice, the 
Attorney-General of the United States 



was requested, July 23, 1889, to take 
action as prescribed by law, 89, 377. 

Plans. 

Alterations required by July 1, 1889; 
no action taken, 89, 377. 



MURDERERS CREEK, JV. Y. (O.) 



Engineers. 

Chief of Engineers. Report, 90, 342. 



Legislation. 

Notice served as to alterations required, 
90,342. 



MUSKEGON LAKE, MICH. (8.) 
(North Muskegon bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 468. 
Engineer in Charge. Maj. W. Lud- 
low. 



Plans. 

Submitted Feb. 15, 1892, approved Mar. 
1, 1893, 93, 468. 



MUSKIIVOUM RIYER. (See Mmangahela River; Ohio River, etc.) 



MU8KIJVOUM RIYER, OHIO. (O.) 



Engineers. 

Chief of Engineers. Report, 90, 
341. 



^legislation. 

Notice served as to alterations required, 
90, 341. 



MUSKIliOUM RIYER, RETlYEEiy REYERL.Y AJVD WATER- 
FORD, OHIO. (O.) 

(County bridge.) 



Engineers. 

Chief of Engineers. Report, 89, 376. 



Plans. 

Alterations required by Sept. 30, 1889, 
89, 376. 



MUSKCVOUM RIYER, OYER E.01YEL.L. CANAL,, OHIO. (O.) 

(County bridge.) 



Engineers. 

Chief of Engineers. Report, 89, 377. 



Plans. 

Alterations required by Nov. 1, 1889, 
89, 377. 
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MIJSKIIVGIJIH RIVER, MARIETTA, OHIO. (§p.) 

(City bridge. ) 



Enf^iiieers. 

Chief of Enginebrs. Report, 99, 620. 

Legislation. 

City authorized to constmct bridge 
under act of Apr. 2, 1888, 99, 620. 



Plans. 

Public hearing held; plans -approved 
Aug. 11, 1899, 99, 620. 



IHUSKIIVOIJM RIYER, MARIETTA, OHIO. (A.) 
(Baltimore & Ohio Southwestern Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 95, 481. 
Enoineeb in Charge. Lt. Col. A. 
Stickney. 

Plans. 

Proceedings were instituted against the 
company, under act of Aug. 11, 1888 
(amending act, Sept. 19, 1890), requiring 
a suitable draw-span opening. Company 
failed to alter bridge; alteration was 
required to be completed by Oct. 31, 1891; 



time extended to July 1, 1892; order 
revoked Feb. 6, 1893. 96, 481. 

Act of Aug. 17, 1894, required changes, 
to be paid by the United States. In 
accordance therewith Col. Stickney sub- 
mitted plans for pivot pier; approved 
June 4, 1895; superstructure of the draw 
to be completed by the Railway Co. 96, 
481. 

(See Muskingum River, Ice Harbor at 
mouth oft 96, 277.) 



MIJSKIMOIJM RIVER, RETWEEN MARIETTA AIVD 

OHIO. (O.) 

(Baltimore & Ohio Southwestern R. R. Co.) 



Engineers. 

Chief of Eng ineers. Report, 9 1 , 434. 

Plans. 

Specified alterations required on or be- 



fore Oct. 31, 1891; time extended to Jan. 
1, 1892, 91, 434. 



MUSKEVGIJM RIYER, MUSKIMOIJM, MICH. (S.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 93, 468. 

Engineer in Charge. Maj. W. Lud- 
low. 



Plans. 

Submitted Feb. 19, 1892; approved 
Mar. 11, 1893, 93, 468. 



MIJ§lLINOIJM RITER, STOCKPORT, OHIO. (Sp.) 

(Morgan County bridge. ) 



Engineers. 

Chief of Engineers. Report, 89, 372. 

Legislation. 

County authorized to construct bridge 
by act of Apr. 2, 1888, 89, 372. 

Plans. 

Approved Aug. 14, 1888. On June 3, 



1899, it was discovered that the pivot 
pier of the draw span had been located 
10 f. west of position in the approved 
drawings; the adopted location approved 
June 15. 1889, 89, 372. 
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MITSKINOUH RITER, TAYEiORIS¥UJL£, OHIO. (A.) 

(MuBkingum County bridge.) 



Chief of Engineers. ReportSi 9 1, 434 ; 
95, 482. 

Plant. 

In Jan., 1890, bridge a probable ob- 
struction upon completion of lock No. 9, 
at TayloraviUe; underact of Aug. 11, 1890, 
notices were served for a suitable draw- 
span to be completed b^ Sept. 30, 1891. 
Legal proceedings were instituted against 
the commissioners, which resulted in a 
verdict for defendant. 9 1 , 434 ; 92 , 2004, 
2006. 



Act of Aug. 17, 1894, required chanses 
to be made to conform to the accommoda- 
tion of commerce and improvement of the 
river, using public funds; superstructure 
of the draw to be built by the county 
commissioners. 90, 482. 

Lt. Col. Stickney submitted plans for 
pivot pier and guide cribs; approved June 
12, 1895, 95, 482. 

(See Muskingum Rit^er^ Lock at Taylora- 
viUe, Ohio, 96, 277. ) 



MIJSKnOIJM RIVER, ZAJVESYILLE, OHIO. (Sp.) 

(County.) 



Enyineers. 

Chief of Engineers. Report, 90, 336. 

Eieyiiilattoii. 

Authorized by act of Apr. 2, 1888, 90, 
336. 



Plant. 

Plans and location submitted, and ap- 
proved by Secretary of War Aug. 5, 1889, 
90,336. 



MIISKIiyOlJIH RIVER, CAMAL AT FOOT OF MAIIV STREET, 

ZAMESYULLE, OHIO. (O.) 

(Muskingum County bridge.) 



Enyineers. 

Chief of Engineees. Report, 9 1 , 434. 

Plant. 

Specified alterations required on or be- 
fore Dec. 1, 1891 ; time extended to Dec. 



1, 1892, to be then further extended or 
abandoned if Government work of con- 
structing lock and dam No. 11 be not 
commenced, 91, 434. 



MlJSIUiyOIJH RIVER, OYER CAIVAL. AT ZAIVESTILLE, OHIO. 

(Muskingum County bridge.) 



Enf^neers. 

Chief of Engineers. Report, 89,377. 



Plans. 

Alterations required by Nov. 1, 1889, 
89, 377. 



HU8RIMOIJM RITER, FIFTH STREET, ZAMESYIL.LE, OHIO. 

(O.) 

(Muskingum County bridge.) 



Enjflneers. 

Chief of Engineers. Report, 89, 377. 



Plans. 

Alterations required by Nov. 1, 1889, 
89, 377. 



HirSTIC RITER (MALDEIV RRIDOE), ROSTOV, MASS. (S.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Reports, 99, 623 ; 
1900, 700. 

Plans. 

Reconstruction plans approved Aug. 12, 
1899, 99, 623. 



Plans for temporary bridge, during con- 
struction of permanent bridge, approved 
Nov. 4, 1899; alternate plans suomitted 
Jan. 13, 1900, approved Jan. 30, 1900, 
1900, 700. 
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IHTSTIC RITER (CHELSEA BRIDOE), BOSTON, MASS. (S.) 

(City bridge.) 



Enirtneers. 

Chief of Enqinekrb. Report, 95, 478. 
Enoineeb in Charge. Lt. Col. S. M. 
Mansfield. 



Plaim. 

Plans for reconstruction of draw span 
approved May 4, 1895, 95, 478. 



MYSTIC RITER, BETWEEN BOSTON AND CHELSEA (CHEL- 
SEA BRIDGE), MASS. (S.) 

(Boston city bridge.) 



Engineers. 

Chief of Engineers. Report, 1900, 
698. 

Plans. 

Reconstmction plans for the draw, and 



plans for a temporary bridge for use dur- 
ing reconstruction of permanent bridge, 
approved Sept. 7, 1899, 1900, 698. 

Flans for north extension of draw pier 
approved June 29, 1900, 1900, 698. 



MYSTIC RITER, MASS. (S.) 
(Lynn & Boston R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 95, 478. 
Engineer in Charge, Lt, Col. S. M. 
Mansfield. 



Plans. 

Plans for temporary bridge approved 
May 21, 1895, 95, 478. 



MYSTIC RITER, BOSTON, MASS. (S.) 
(Lynn & Boston R. R. Co., temporary bridge.) 



Engineers. 

Chief OF Engineers. Report, 93, 469. 

Engineer in Charge. Lt. Col. S. M. 
Mansfield. 



Plans. 

Approved Apr. 13, 1893, 98, 469. 



NAPA RITER, NAPA, CAL. (Sp., etc) 

(City bridge.) 



Engineers. 

Chief OF Engineers. Report, 92, 410. 

Engineer in Charge. Lt. Col. W. H. 
H. Benyaurd. 

Legislation. 

City authorized to construct bridge 



under act of July 13, 1892, sec. 3, and act 
of California 



juiy 19, J 
, 92, 410. 



Plans. 

Plans for new bridge approved Sept 6, 
1892, 92, 410. 



NARRAOIJAOIJS RITER, MILBRIBOE, ME. (Sp., etc) 

(Town bridge. ) 



Engineers. 

Chief of Engineers. Report, 92, 407. 

Engineer in Charge. Lt. Col. P. C. 
Hains. 

Legislation. 

Town authorized to alter bridge under 
act of Sept. 19, 1890, 92, 407. 



Plans. 

Alteration plans for the * * Great Bridge" 
approved July 7, 1892, 92, 407. 
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NATIOABLE UTATERS OF THE UNITED STATES, BRIDOINO. 

(See alfio Topical Index, ) 



Commerce. 

List of bridges, and of bridges author- 
ized over the Mississippi River, 73, 575. 
list of appropriations lor rivers and har- 
bors in Mississippi Valley, and for all 
rivers and harbors, 78, 576. All bridges 
are obstmctions, 74, 585. Right of way 
belongs to navigation, and draws should 
stand open when not in use, 74, 586. 
Agriculture the only industrv not pro- 
tected by the government, but rather 
injured by the overproduction stimulated 
by the homestead land policy; the only 
help is chea^ transportation, 74, 608. 
Gtcierar requirements of western river 
navigation, 78, 926. Statement of losses 
by collision with the pievs of bridges on 
the Ohio River, 71, 429. Signals at 
draws, plan for, 73, 583; 78, 723; objec- 
tions to, 73, 585. 

Power of Congress to protect, 82, 1980. 
List of bridges on Upper Mississippi 
which impede commerce, 82, 1981. 

Importance of coal interests on the 
Ohio Kiver and the requirements of its 
commerce, 82, 2005. 

Obstruction to navi^tion on Chippewa 
River, Wis., from existing bridges, 82, 
1811. 

Dimensions of coal and grain tows on 
the Mississippi River, 88, ^80, 2381. 

Testimony Defore tJbe Board in regard 
to dimensions of tows and desirable di- 
mensions of channel spans, 88, 2397, 
2398, 2400, 2404, 2406, 2408, 2409, 2410. 

Eiifl^neers. 

Chisf of Engineers. Reports, 88, 
307, 2371; 1900, 40. 

Bo ABDS OF Engineers. Report of board 
of 1888, relative to construction of certain 
bridges across the Missouri, Mississippi, 
and Illinois rivers. Reports, 88, 2374 
(Lt Col. Suter, and Majs. Mackenzie, 
MiUer, and Handbury); 88, 2383 (Lt. 
Col. Suter and Maj. Miller). 

Constituted by S. 0. No. 7, Feb. 3, 
1900, to consider and report upon the 
House Bill 1065, 56th Congress, 1st sess., 
** to authorize the construction of bridges 
across the Ohio, Monongahela, Missis- 
sippi, Great Kanawha, Tennessee, Cum- 
berliuid and IlUnois rivers, and prescribe 
the dimensions of the same." Report, 
1900, 5103. (Lt. Col. M. B. Adams, 
Majs. C. F. Powell, J. H. Willard, W. 
H. Bixby, and D. C. Kingman; and 
Capts. H. F. Hodges and £. Burr. ) . 

Oeneral eoii«lderatlont* 

Object, to secure interests of naviga- 
tion, 78, 559. Number of bridges can 
not be limited, nor their details con- 
trolled, except as regards needs of navi- 
gation, 78, 559. Drawbridges r. high 



bridges discussed by ^lai. Warren, 73, 
560. General subjects of concession to 
railroads discusseu by Board of Engi- 
neers, 73, 574. Bad results to naviga- 
tion from legislation, such as that author- 
izing bridge at Kansas City, discussed by 
Capt. Suter, 69, 306. Discussion of the 
greatest length of span practicable, by 
Mai. Warren, 78, 1063, 1065. Names 
and dimensions of the largest boats on 
the Mississippi River, 78, 929. Discus- 
sion on headway required under bridges 
on the Mississippi River, 78, 934. Grades 
and curvatures upon bridges and ap- 
proaches, 79, 149, 1461. Alaj. Warren's 
report on bridging the Mississippi River, 
78, 900-1125. List of bridges authorized 
on the Missouri River but not built, 78, 
1088. List of bridges on the Ohio, 78, 
1086. List of bridges on the Mississippi 
River from St. Paul, Minn., to St. Louis, 
Mo., 78, 1028. 

Of navigation through bridges over 
Upper Mississippi River, 82, 1979. 

rower of Congress to protect naviga- 
tion, 82, 1980. 

Necessity for changes in laws relating 
to bridges across the Ohio River, 82, 
1813, 2002. 

General considerations at special locali- 
ties, 80, 199, 1849; 81, 267, 2009; 82, 
262, 1989; 83, 271, 1591; 84, 269, 1769; 
85, 292, 1917; 86, 369, 2111; 87, 337, 
2613. 

Legrlslatlon. (See Boards of Engineers) . 
Bv Wisconsin and Minnesota authoriz- 
ing bridges over navigable part of Wiscon- 
sin, Mississippi, and Minnesota rivers, 
73, 558. No authority from Congress for 
three bridges over the Mississippi at 
Hastings and St. Paul. 73, 568. Authority 
of Congress reauired before War Depart- 
ment can authorize or forbid the con- 
struction of a bridge, 76, ii, 298. Passage 
for highways to Ik) a jmrt of all bridges 
built after act of June 4, 1872, 73, 565, 569; 
not so considered by Attorney-General, 
73 , 570. Abstracts of debates in Congress 
attending the legalization of bridges 
across the Mii^sissippi River, 78, 1041. De- 
cisions of U. S. Supreme Court relating to 
damages, 78, 1079. Riprap considered 
as an obstruction to navigation on the 
Ohio, H. Doc. 41, 43(1 Cong., 2d sess. 
Amendment of existing laws proposed by 
Board of Engineers for construction of 
bridges over the Ohio, 71, 454, 455. Act 
of Congress July 11, 1870, constituting 
Board of Engineers for examination of 
bridges on the Ohio, 71, 426. Abstract 
of laws for bridging the Ohio, Mississippi, 
and Missouri rivers, 78, 1088. 

Acts op Congress. 
Act of July 25, 1866, partially described, 
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JVAYIOABL.E WATERS OF THE UNITED STATES, BRUMS- 

INO — Oontinued. 



69, 309; described, 73, 555; compared in 
full with act of Apr. 1, 1872, 73, 561. 

Act of Feb. 21, 1868, described, 73, 555. 

Act of Apr. 1, 1872, described, 73, 555; 
compared in full with act of July 25, 1866, 
73, 561. 

Act of June 4, 1872, 73, 563. 

Necessity of legislation relating to 
bridges over the Upper Mississippi River, 
82, 1979. 

Consideration of a proposed act to pre- 
scribe the dimensions of bridges across 
the Ohio River, 82, 2001. 

Defects in present laws relating to 
bridges across the Ohio River, 82, 2008. 

Amendatory act proposed for Ohio 
River, 82, 2010. 

Necessity for ^neral law applying to 
bridges over naxdgable waters, 82, 1813. 

Bill authorizing the construction of 
bridges across the Missouri, Mississippi, 



and lUmois rivers, and pieacribing the 
character, location, and dimensions of the 
same, 88, 2384. 

Draft oif the bill authorizing construc- 
tion of bridges across the alx)ve-named 
rivers, 1900, 5117. 

Planii. 

Dimensions of spans and drawopenings, 
as fixed by the Board of 1888, for bridges 
over the Mississippi, Missouri, and Illi- 
nois rivers, 88, 2372-2373. 

Projects. 

Decisions of Board of Engineers, 1900, 
1900, 5104. 

Surreys. 

Maps. Made by Maj. Warren of sni^ 
veys for bridges over the Miseissippi 
River, 72, 817; 78, 1128. 



NECMES RIVER, REAIJMOMT, TEX. (S.) 
(Texarkana & Fort Smith Ry. Co. ) 



Engflneers. 

Chief of Engineers. Report, 97, 531. 



Plans. 

Approve<l Sept. 12, 1896, 97, 531. 



MEU8E RITER, N. €. (S.) 
(Wilmington & Weldon R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 95, 477. 
Engineer in Charge. Maj. W. S. 
Stanton. 



Plans. 

Approved Dec. 17, 1894, 96, 477. 



MEUSE RIVER, GOL.DSBORO, N. €. 

(Wilmington <& Weldon R. R. Co.) 



Plans. 

Capt. Bixby recommended that the 
bridge be permitted to remain in ite con- 



dition, provided the owners should clear 
away the obstructing portion of the old 
pier beneath, 88, 2545. 



NEUSE RIVER, KINGSTON, N. €. 

(Atlantic & North Carolina R. R. Co.) 



Engineers. 

Engineer in Charge. Capt. Bixby 



reported the bridge no obstruction to 
navigation, 88, 25&. 



MEIJfSE RIVER, NEWBERN, N. €. (8.) 
(Craven County bridge.) 



Enil^lneers. 

Chief of Engineers. Report, 98, 
535. 



Plans. 

Modified plans approved Mar. 22, 1898, 
98, 535. 
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NEW HATGN, COlViy. (See Co9cob, etc.) 

NEWTON CREEK, OREENPOINT ATEMIJE, MEW YORK, N. T. 

(S.) 

(City bridge. ) 



EniTineers* 

Chief of Enginrbbs. Report, 98, 
536. 



Plant. 

Reconstruction plane appro vedJune 17, 
1898, 98, 536. 



NEWTON CREER, RETWEEN IMNG .». 

RROOKLTN, N. Y. (A.) 

(Bridges of Kings and Queens counties.) 



CITY AND 



Eni^ineers* 

Chief op Enginbebs. Reports, 96, 481 ; 
97, 635; 98, 537. 

Engineeb in Chabgb. Lt Col. G. L. 
Gillespie, 1895. 

Plant. 

Proceedings instituted against the 



bridge at Manhattan ave. (Vernon ave.) ; 
alteration plans, together with plans for 
a temporary bridge, approved May 7, 
1895, 96, 4SX- Revised plans approved 
Nov. 21, 1896, 97, 535. Alteration plans 
approved June 3, 1898, 98, 537. 



NEWTON CREEK, MEEKER AVENUE, RROOKLYN, N. Y. (O.) 

(Kings and Queens counties bridge.) 



Engineers. 

Chief of Enginebbs. Report, 92, 411. 



Plant. 

Specified alterations to drawbridge re- 
quired on or before Oct. 1, 1892, 92, 411. 



NEW^TON CREEK, RETWEEN YERNON AND MANHATTAN 

AYENIJES, NEW YORK, N. Y. (O.) 

(City bridge.) 



Eni^neert. 

Chief of Enginebbs. Report, 98, 538. 



Plant. 

Specified alterations to be completed 
June 30, 1899, 98, 538. 



NEW^ MEADOW^S RIYER, RETW^EEN RRUNSW^ICK AND W^EST 

RATH, ME. (S.) • 

(Lewiston, Brunswirk & Bath Street Ry. bridge.) 



Englneert. 

Chief of Enginebbs. Report, 98, 535. 



Plant. 
Approved May 23, 1898, 98, 535. 



NIAGARA RIYER, RIJFFAL.O, N. Y. (S. and §p.) 
(Grand Trunk Ry. Co., international bridge.) 



En^lneert. 

Chief of Enginebbs. Reports, 70, 
218; 71, 49; 99, 619. 

BoABD OF Enginebbs. Convened at 
Buffalo Oct 3, 1870, submitted prelimi- 
nary report, and adjourned awaiting in- 
formation from bridge company and New 
York canal officers, 71 , 219. Reconvened 
at VVashin^n Jan. 28, 1871; reported, 
approvinf^ location and plan, with certain 
modifications. Report, 71, 219. Ap- 



proved by Secretary of War, 71, 218. 
(Majs. Warren, Merrill, and Harwood.) 

Legislation. 

Company authorized to construct bridge 
by acts of June 30, 1870, and June 23, 1874, 
71, 49, 219; 99, 619. Legislation sug- 
gested by Board of Engineers, 71, 221. 

Plans. 

Described, 71, 219. 

Reconstruction plans of the superstruc- 
ture approved Mar. 29, 1899, 99, 619. 
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m AGAR A RIVER, ORAMD ISLAND, MEAR RCFFAIiO, N. Y. 

(SP.) 
(Niagara River Bridge Co.) 



Eiifl^iieert* 

Chief of Enginekrs. Report, 99, 619. 

liesiftlatlon. 

Ck>mpany authorized to constmct 



bridge by act of June 29, 1898, 99, 
619. 

Plans. 

Approved June 2, 1899, 99, 619. 



NIAGARA RI¥I», 1.EWISTON, JV. Y. (§p.) 
(Lewiston Connecting Bridge Co. ) 



Engineers. 

Chief of Engineers. Report, 98, 632. 

Legislation. 

Company authorized to construct bridge 
by act of May 22, 1896, 98, 532. 



Plans. 

• Approved Aug. 11, 1898, 98, 632. 



NOOK8ACK RIVER, FER1VDAL.E, WA§H. (Sp., etc) 

(Whatcom County bridge. ) 



Engineers. 

Chief of Engineers. Report, 92, 
408; 98, 468. 

Engineer in Charge. Capt. T. W. 
Symons, 1892, 1893. ' 

Legislation. 

County authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and 
act of Washington, 92, 408. 

Plans. 

Approved Aug. 4, 1892, 92, 408; modi- 
fied plans approved Feb. 25, 1893, 98, 

468. 



NOOKSACK RIVER, LYREM, WASH. (8p., etc.) 

(Whatcom County bridge.) 



Engineers. 

Chief of Engineers. Report, 92, 408. 
Engineer in Charge. Capt. T. W. 
Symons. 

Legislation. 

County authorized to construct bridge 



under act of Sept 19, 1890, sec. 7, and 
act of Washington, 92, 408. 

Plans. 

Approved Aug. 4, 1892, 92, 408. 



IVOOKSACK RIVER, ORVIS FERRT, WASH. (S.) 

(Whatcom County bridge. ) 

Engineers. : Plans. 

Chief of Engineers. Report, 98, 534. | Approved Feb. 17, 1898, 98, 534. 

NORTH HEMOIHONEE CANAL., §IXTEEMTH STREET, HU.- 

WAIJKEE, WIS. (S.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 470. 
Engineer in Charge. Maj. J. F. 
Gregory. 



Plans. 

Approved July 29, 1893, 93, 470. 



NORTONS CREEK, HEMPSTEAD, QUEENS COIJMTY, M. V. (S.) 

(Hempstead City bridge.) 



Engineers. 

Chief of Engineers. Report, 94, 427. 
Engineer in Charge. Lt. Col. H. M. 
Robert. 



Plans. 

Approved Feb. 6, 1894. Reported 
completed, 94, 427. 
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NOWLWAMjR harbor (OR RITER), SOUTH HHOWLWAJLMk. COmi. 

(S.) 

(New York, New Haven & Hartford R. R. Co.) 



Enstneen. 

Chief of Enoinkbrs. Report, 95', 478. 
Enginxkb in Chabgk. Col. H. M. 
Robert 



Plans. 

Approved April 4, 1895, 95, 478. 



OAKXAIVO HARBOR. AI.ICE ABTB HARRISOIV STREETS, AJLA- 

niEBA, €Ali. (O. and A.) 

(Southern Pacific Co. and Central Pacific R. R. Co.) 



Engineers. 

Chief of Enginebbs. Reports, 96, 
428; 97, 535. 

Plans. 

Alteration: A draw in bridge at Alice 
street of not less than 150 f. clear open- 
ing, to be operated by other than hand 



power and to be completed within 15 
months from May 28, 1896, 96, 428. 

In lieu of above orders, plans for a new 
bridge at Harrison street, to replace 
structure at Alice street, approved Apr. 
30, 1897, 97, 536. 



OAKLiAIVD HARBOR, 1¥EBSTER STREET, ALAMEDA, CAI^. 

(O. and A.) 

( Alameda County bridge. ) 



Engineers. 

Chief of Engineers. Reports, 96, 
428; 98, 538. 

Plant. 

Alteration: A draw of not less than 150 
f. clear opening, to be operated by other 



than hand power, and to be completed 
within 15 months from May 29, 1896, 96, 
428. Alteration plans in accordance with 
above requirements submitted Apr. 15, 
1898; approved Aug. 11, 1898, 98, 538. 



OCJEANPORT, N. J. (See Shreivabury River.) 

OCHLOCKOIVEE RIVER, McIIVTTRE, FL.A. (O.) 
(Carabelle, Tallahassee & Georgia R. R. Co.) 



Eni^neers. 

Chief of Eng inbbbs. Report, 94, 431 . 

Plans. 

Removal of the row of piles from center 



of one of the open spans, to afford a clear 
opening of 32 f., to be completed on or 
before June 1, 1894; work completed, 
94, 431. 



OCMULiOEE RIYER, ABOTE HA1VRIJVSYIL.L.E AMD BEE.01¥ 

HACOM, OA. (O.) 

(East Tennessee, Virginia & Georgia R. R.) 



Engineers. 

Chief of Engineers, Report, 90, 343. 
Engineer in Charge. Capt. R. L. 
Hozie. Report, 88, 2552. 

Legislation. 

Notices served as to alterations required, 
90, 343. 



Plans. 

Capt. Hoxie recommended the inser- 
tion of 60-f. draws in each bridge, 88, 
2552. 



OC1II1JL.OEE RIVER, NEAR LUMBER CITY, OA. (O.) 
(East Tennessee, Vii^ginia & Georgia Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 89, 377. 



Plans. 

Alterations required by Aug. 1, 1889, 
89, 377. 
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0€M1JI.0I:E RITER, MACON, OA. (Sp., etc) 
(Macon, Dublin & Savannah R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 92, 406. 

Enoinseb in Charge. Capt. 0. M. 
Carter. 

Liegflslatlon. 

Company aathorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of Georgia, 92, 406. 

Plans. 

Approved July 5, 1892, 92, 406. 



OCOIVEE RITER, OA. (O.) 



Engineers. 

Chief of Engineers. Report, 90, 344. 



Legislation. 

Notice served as to alterations reqniredf 
90,344. 



OCONEE RIVER, DUBLIN, OA. (Sp.) 
(Macon, Dublin & Savannah R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 91, 430. 

Engineer in Charge. Lt. 0. M. Carter. 

Legislation. 

Company authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of Georgia, 91, 430. 

Plans. 

Approved Jan. 27, 1891, 91, 430. 



OCONEE RITER, ABOTE DUBLIN, OA. (A.) 

(Central R. R.) 



Engineers. 

Engineer in Charge. Capt. R. L. 
Hozie. Report, 88, 2552. 



Plans. 

Capt. Hoxie recommended the insertion 
of a araw with 60 f. dear span, 88, 2552. 



OCONEE RITER, AT OR NEAR DUBLIN, OA. (Sp.) 

(Lawrence County bridge.) 



Plans. 

Approved Aug. 17, 1888, 89, 369. 



Engineers. 

Chief of Engineers. Report, 89, 369. 

Engineer in Charge. Capt. R. L. 
Hoxie. 

Legislation. 

County authorized to construct bridge 
by act of June 18, 1888, 89, 369. 



OCONEE RITER, NEAR DUBLIN, OA. (8p.) 
(Wrightsville & Tennille (Tennville) R. R. Co.) 



Plans. 

Approved Nov. 17, 1890, 91, 429. 



Engineers. 

Chief of Engineers. Report, 9 1 , 429. 

Engineer in Charge. Lt 0. M. Carter. 

Legislation. 

Company authorized to construct bridge 
by act of May 21, 1890, 91, 429. 



OOEECHEE, ALTAMAHA, AND SATILLA BITERS, OA. (§.) 
(Florida Central & Peninsular R. R. Co. — on the line of its Savannah extensioii. ) 



Engineers. 

Chief of Engineers. Report, 98, 468. 

Engineer in Charge. Capt O. M. 
Carter. 



Plans. 

Approved Feb. 21, 1893, 98, 468. 
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OHIO RIVER. 



Rni^eers. 

Chibf op Enoinxrbs. Report, 1900, 
40. 

Board of Enoikbxi». On House bill 
No. 1065, 56th Congress, Ist session, "To 
authorize the construction of bridges 
across the Ohio, Monongahela, Missis- 
sippi, Elanawha, Tennessee, Cumberland, 
ana Illinois rivers, and to prescribe the 
dimensions of the same." Report, 1900, 
5102. (Lt Col. M. B. Adams, Mai. C. 
F. Powell, Maj. J. H. Willard, Maj. W. 
H. Bixby, Maj. D. C. Kingman, Capt. 
H. F. HodgesB, and Capt. E. Burr.) 

Engineer in Charge. Lt. Col. G. K. 
Warren, 1879. Report, 79, 1463. 



Projects. 

Principal features and cost of the fol- 
lowing bridges: 

Steubenville R. R. 

Wheeling (highway). 

Bridgeport (highway). 

Bellaire R. R. 

Parkersburg R. R. 

Newport and Cincinnati R. R. (as com- 
menceci). 

Newport and Cincinnati R. R. (as 
altered). 

Covington & Cincinnati (highway). 

Louisville R. R. 

Paducah R. R. 



OHIO RITER, REA¥I», PA. 



Eniplneers. 

Chief of Engineers. Reports, 78, 1 10 

891, 895; 80, 199, 1849; 84, 269, 1787; 
87, 338, 2659. 

Boards of Engineers: 
Convened at Pittsburg, Pa., Aug., 1877. 
Recommendation, 78, 894. Report, 78, 

892. Approved by Chief of Engineers 
and Secretary of War, 78, 895, 896. ( Col. 
Simpson, Majs. Weitzel and Merrill. ^ 

Convened m 1883 to examine questions 
at issue with a view of avoiding legisla- 
tion, 84, 269. Bridge an obstruction to 
navigation; failure to effect satisfactory 
arvangementa with the company for the 
correction of the evil, 84, 1786; 87, 2655. 
(Lt Cols. Craighill and Weitzel and Maj. 
Mackenzie. ) 



Leglftiation. 

Executive requirements, 80, 199, 1849; 
87, 2655. 

Plans. 

Proposed by R. R. company; modifica- 
tion of, by Board of Engineers, 78, 894. 

Railroad company required to build in 
connection with the bridge a dike for the 

Srotection of navigation, 80, 199, 1849. 
[aj. Merrill reported that such dike not 
built, 80, 1849. Department of Justice 
decided that the United States power- 
less to compel R. R. company to build 
dike, 80, 1852. Subsequent changes of 
opinion, 84, 1787, 1788; 87, 2655. 

Survey. 

Map. Location of bridge, 78, 892. 



OHIO RITER, REAVER, PA. (Sp.) 
(Pittsburg & Lake Erie R. R. Co.) 



Engineers. 

Chief or Enginbebs. Report, 89, 371 . 

Legislation. 

Company authorized to construct 
bridge under act of Dec. 17, 1872, 89, 371. 



Plans. 

Submitted Nov. 26, 1888, to rebuild a 
part of the superstructure approved Mar. 
25, 1889, on specified conaitions, which 
were accepted by the company Feb. 28, 
1889, 89, 371. 



OHIO RITER, REL.LA1RE, OHIO. (Sp.) 

(Railroad. ) 



Commerce. 

Serious accident by collision with piers, 
71, 403, 411. Losses by collision with 
piers, $60,500, 71, 411, 429. 

Engineers. 

Board of Engineers. Recommended, 
1870, no change, and commended the ex- 
cellent manner of construction, 71, 411. 
Report, 71, 408, 425. (Majs. Warren, 
Weitzel, and Merrill. ) 



Lieglslatlon. 

Bridge authorized by act of July 14, 
1862, 71, 408. Act of July 11, 1870, con- 
stituting Board of Engineers, 70, 67; 71, 
61, 426. 

Plans. 

Description of bridge, 71, 408. 
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OHIO RITER, BETWEEN BEJLL.AIRE, OHIO, AND BEBmrOOD, 

W. TA. (§p.) 

(Bellaire-Benwood Bridge CJo.) 



Engineers. 

Chief of Enginesbs. Report, 98, 531. 

BoABD OF Enginebsb. 1897. 

liegUlatlon. 

Plans referred to Board of Engineers, as 
required by act of Feb. 14, ISS, sec. 4., 
08, 531. 



Plans. 

Plans submitted Feb. 16, 1897. Board 
of Engineers recommended, Apr. 23, 
1897, a channel span 800 f. long and 90 f. 
above 1. w. ; modified plans in accordance 
submitted Apr. 22, lo98; approved May 
26, 1898, 98, 531. 



OHIO RIVER, CAIRO, lUL. (Sp.) 



Commerce. 

Dimensions of Ohio I^iver steamers, 
86, 2121. Protests of commercial inter- 
ests against the bridge, 86, 2130. 

Enf^lneers. 

Chief of Enginebbs. Report, 86, 369, 
2127. 

BoABO OF Enginbebs. Board reported 
adversely to a draw and recommended a 
clear headway of 53 f . above high water, 
86, 2127. (Lt. Cols. Abbot and Poe, and 
Majs. Mackenzie and Allen. ) 



Legislation. 

Authorised by acts of Dec. 17, 1872, 
and Feb. 14. 1883, 86, 370. 

Plans. 

Plan i>ropofled by bridge company con- 
sidered inadmissible by Board of Ei^- 
neers, 86, 2127. Recommendations of 
the Board of Engineers, 86, 2127. Con- 
curred in by the Chief of Engineers. 



OHIO RIVER, BETWEEN CHESTER, "W. TA., AUB EAST 

LIVERPOOL, OHIO. (Sp.) 

(East Liverpool Bridge Co. ) 



Engineers. 

Chibf of Enoinbebs. Reports, 94, 425 ; 
96, 422. 

BoABD OF Engineebs. 1894. 

Engineeb in Chaboe. Lt. Col. A. 
Stickney. 

Legislation. 

Authorizing acts: Dec. 17, 1872, and 
Feb. 14, 1883, 94, 425. 



Plans. 

Plans submitted May 11. 1894, for 500 f. 
span, referred to a Board of Engineers, 
which recommended 650 f. in the clear. 
Modified plans approved July 2, 1894. 
94, 425. 

Company reoiganized; modified plans 
approved Sept 3, 1895, 96, 422. 



OHIO RIVER, CIMCINNATI, OHIO. (Sp.) 



Commeree. 

Method of towing, 76, ii, 303. 
Coal interests, 76, ii, 303, 304. 
Chamber of Commerce committee. Re- 
port of, 76, ii, 304. 

Engineers. 

Chief of Enginebbs. Reports, 76, 
92, ii, 298, 306, 307. Approved modified 
plan as proposed by board, 76, ii, 307. 
Approveci by the Secretary of War, 76, 
ii, 308. 

BoABD OF Enginiebbs. Convened at 



Cincinnati, Ohio, Aug., 1874. Disap- 
proved of location unless width of chan- 
nel space be increased to 500 f., 76, ii, 
299, 305. Additional cost of span, $75,000, 
76, ii, 306. Report, 76, ii, 300. (Col. 
Simpson, Majs. Merrill and Suter. ) 

Legislation. 

Bridge authorized by act of Dec 17, 
1872, 76, ii, 299. 

Plans. 

Description of proposed bridge, 76, ii, 
302. 
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OHIO RIYER, CINCIIVIVATI, OHIO. (8p.) 
(Newport & Cincinnati Bridge Co.) 



Engineers. 

Chibt of Enoinbbr8. Reporta, 98, 464 ; 
05, 475. 

Emginebr in CHARaB. Lt. Co). A. 
Stickney. 

Eiei^slatloii. 

Original conBtruction authorized by act 
of Mar. 3, 1871. The general laws of Dec. 
17, 1872, and Feb. 14, 1883, required 
larger channel clearance. 98, 464. 

Plans. 

Feb. 15, 1893, plans submitted for recon- 



struction by widening but not altering the 
dimensions of the channel span. Lt. Col. 
Stickney recommended the company be 
re(]uirea to rebuild according to the ez- 
istmg law. The company's plans ap- 
proved Mar. 6, 1893. 98, 464. 

April 30, 1895, the Pennsylvania R. R. 
Co., controlling the bridge, submitted 
new plans for a greater height and length 
of channel span and to be in lieu of the 
old plans; approved May 21, 1895, 95, 
475. 



OHIO RITER, BimrEEIV CINCIIVIVATI, OHIO, AND COTIIVO- 

TON, KY. (8p.) 



Eni^neers. 

Chief op Engineers. Reports, 87,337, 
2613. 

Boa rd op Engineers. Reports of Board 
of 1886, 87, 2616, 2621. 

I^ef^ifllation. 

Bridge authorized by act of May 20, 
1886, 87, 337. 



Plaiii. 

The Board of Engineers of 1886 disap- 
proved the location of the bridge, 87. 
337. Approval of changed location ana 
plan, 87, 337, 2631. 



OHIO RIYER BETWEEN CIIVCIIVIVATI, OHIO, AND COTIIVO- 

TON, HY. (8p., etc.) 

(Cincinnati A Covington Rapid Transit Bridge Co.) 



Engineers. 

Chief op Engineers. Report, 92, 407. 

Engineer in Charge. Maj. A. Stick- 
ney. 

Lei^lslatlon. 

Company authorized to constmct bridge 



by acts of Dec. 17, 1872 and Feb. 14, 
1883, 92, 407. 

Plans. 

Plans referred to Board of Engineers, 
modified plans based upon report of 
board approved July 27, 1892, 92, 407. 



OHIO RIYER, BETIYEEIV CINCIMIVATI, OHIO, AND 

PORT, MY. 

(Central R. R. & Bridge Co.) 



NEW- 



Ennrln^ers. 

Chiep of Engineers. Report, 88, 309, 
2482. 

Board of Engineers. Convened at 
Cincinnati, Mar. 17, 1888, by S. O. No. 
11, to examine and report upon plans 
and location of proposed bridge across 
the Ohio River between Cincinnati, Ohio, 
and Newport, Ky. Report, 88, 248:^. 
(Lt. Col. Poe and Majs. Stickney and 
Mackenzie. ) 



I^enrlslation. 

Authorized by acts of Dec. 17, 1872, 
and Feb. 14, 1883, 88, 2480. 

Plans. 

Description of proposed bridge, 88, 
2482. 

The Board of J 888 recommended the 
approval of the plans and location of pro- 

red bridge as set forth by the Central 
R. & Bridge Co., 88, 2484. 



OHIO RIYER BEI.OW CEREBO, lY. YA. (8p.) 
(West Virginia A Iron ton R. R. Co. ) 



Enfirlneers. 

Chief of Engineers. Report, 90, 337. 

I^eglsiation. 

Authorized by acta of Dec. 17, 1872, and 
Feb. 14, 1883, 90, 337. 

9207—02 101 



Plans. 

P 

by I 
337. 



Plan and location submitted; approved 
by Secretary of War, Dec. 24, 1889, 90, 
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OHIO RITER, NEAR THE MOUTH OF CORIU RUN. (Sp.) 

(Ohio Connecting R, R Co.) 



Engineers. 

Chief of Engineers. Report, 88, 309, 
2498, 2504, 2506. 

Board of Enoinebrs. Convened at 
Washington, June 25, 1887, by S. O. 
No. 60, to consider and report upon plans 
for the proposed bridge across the Ohio 
river, aoout 1 mile Selow the junction 
of the Allegheny and Monongahela riv- 
ers, submitted by the Ohio Connecting 
Railroad Co. Report, 88, 2499. (Lt. 
Cols. Merrill and Barlow, Maj. Stickney, 
and Lt. Spencer.) Second report of Boara, 
88, 2505. (Lt. Cols. Merrill and Bar- 
low, and Maj. Stickney.) 



Legislation. 

Bridge authorized by acts of Dec. 17, 
1872, and Feb. 14, 1883, 88, 2498. 

Plans. 

The Board of 1887 recommended that 
the site selected by the bridge company 
be accepted on condition that the axis of 
the briage be changed to lie at right an- 
gles to the line of tlie current, and that 
the channel space be increased to 800 
f.; but that otherwise the site be re- 
jected, 88, 2502. 

Revised plans approved by the Board 
on October 4, 1887, 88, 2506. 



OHIO RIYER, COTIIVGTON, KY. (8. and Sp.) 

(Suspension.) 



Engineers. 

Board of Engineers. Recommended, 
1870, no changes, 71, 416, 419. Report, 
71, 414, 454. (Majs. Warren, Weitzel, 
and Merrill. ) 

I^eglslatlon. 

First charter granted by Kentucky 



February, 1846; confirmed by Ohio March, 
1849; amended 1856, 71, 415. Bridge 
authorized by Congress Feb. 17, 18&, 
71, 415, 428; 78, 1089. 

Plans. 

Description of plans, 71, 414. Cost of 
bridge, $1,480,000, 71, 419, 425. 



OHIO RITER, EAST CAIRO, KY. (8p.) 
(Chicago, St. Louis & New Orleans R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 88, 308, 
2437. 

I^egtslatlon. 

Authorized by acts of Dec. 17, 1872, and 
Feb. 14, 1883, 88, 2437. 



Plans. 

Description of proposed bridge, 88, 
2436. 



OHIO RIYER, EYANSYILLE, INB. 



Engineers. 

Chief of Engineers. Reports, 72, 440; 
78, 110; 79, 149. Recommended modi- 
fication of act authorizing construction of 
of bridges across the Ohio River, 72, 440. 



Board of Engineers. Convened at 
Evansville, Ind., November, 1877; were 
unable to reach any conclusions for want 
of high- water surveys, 78, 110; 79, 149. 
( Majs. Warren, Weitzel, and Merrill. ) 



OHIO RIYER, HENDERSOIVYILLE, KY. (8p.) 



Commerce. 

Requirements of the Ohio River, 82, 
1990. 

Engineers. 

Chief of Engineers. Reports, 82, 263, 
1989; 86, 370, 2138, 2140. 

Board of Engineers. Report, 82, 
1992. (Lt. Col. Comstock, Majs. Weitzel 
and Merrill. ) 

Legislation. 

Bridge authorized by act of Dec. 17, 
1872, 82, 1990. 



Plans. 

Description of spans proix)8ed, 82,1891. 

Changes in plan approved by Board of 
Engineers made without its approval, 86, 
2136, 2139. 

Modifications subsequently approved, 
86, 2140. 

Board of Engineers recommended plan 
submitted bv railroad company for ap- 
proval, 82, 1992. 
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OmO RIVER, L.Ori8¥IL,L,E, KY. (8p.) 



Commerce. 

Lossee by ooUiflion with piers of bridges, 
$26,704, 71, 421, 429. 

Eniiineers. 

Chief of Enginbbbs. Reports, 82, 263, 
1988. 

BoABDs OP Enoinbbbs. On Ohio River 
bridges, considered this a first-class struc- 
ture in all respects, 71, 421. Recom- 
mended no changes of location or plan, 
71, 421. Report, 71, 119, 464. (Majs. 
Warren, Weitzel, and Merrill. ) Report, 
82, 1988. (Lt. Col. Cpmstock and Majs. 
Weitzel and Merrill. ) 

Lfegtslatlon* 

Bridge authorized by act of July 14, 



I 



1862, and Feb. 17, 1865, 71, 419, 428; 78, 
1089. Act of July 11, 1870, constituting 
Board of Engineers, 70, 67; 71, 61,426. 
Bridge authorized by act of Dec. 17, 
1872, 82, 1986. Requirements of Ohio, 
82, 1987. 

Plans. 

Description of bridge, 71, .419. Cost 
of bridge, $1,615,120, 71, 421,425. 

Modification of previous plans, 82, 
1986. 

Approval of plans by Board of Engi- 
neers, 82, 1988. 

Board of Engineers recommended that 
the plans adopted by railroad company 
be approved, 82, 1988. 



OmO RITER, BETIVEEN I.Ori8¥IL.Li:, KY., ANI^ JEFFER. 

SO^rVILLE, IND. (Sp.) 

(Louisville & Jefferson Bridge Co. ) 



Eng^lneers. 

Chief of Enoinbebs. Reports, 89, 
370; 90, 335. 

Board of Engineers. 

Constituted by 8. 0. No. 34, Apr. 19, 
1889. Report, 90, 3465 (Col. C. B. 
Comstock, Lt. Col. C. R. Suter, and Maj. 
C. J. Allen. ) 

EnoinberinChabge. Maj. A. Stickney. 

liei^lslatioii. 

Company authorized to construct 
bridge under act of Dec. 17, 1872; supple- 
mentary act Feb. 14, 1883, 89, 370. 



Plani. 

Board of Engineers recommended 650 
f. span, Indiana side, and 400 f. span, 
Kentucky side; approved Feb. 28, 1889, 
89, 370. 

Plans considered by second Board of 
Engineers, Sept. 14, 1889, 90, 3465. 
Modified plans approved Oct. 19, 1889; 
new modification approved Nov. 15, 1889. 
Substitution of 1. w. elevation of 1887 for 
that of 1889, approved Jan. 29, 1890. 90, 
336. 



OHIO RIVER, BETWEEN HI ARIETTA, OHIO, AND WIL.I.IA1IIS. 

TOWN, W. VA. (Sp.) 

(Marietta & Williamstown Bridge Co.) 



Engineers. 

Chief of Enginbebs. Report, 98, 531. 

I^ef^lslation. 

Companyauthorized to construct bridge 
by act of Dec. 17, 1872. Amending act 
Feb. 14, 1883. 98, 531. 



Plans. 

Submitted Nov. 2, 1897; modified 
plans conforming to the requirements of 
the Board of Engineers submitted June 
26, 1898; approved Feb. 4, 1898, 98, 531. 



OHIO RITER, I.OIJIS¥IL,L,E AND PORTL.AND CANAL.. (Sp.) 

(Louisville & Portland Bridge Co. ) 



Engineers. 

Chief of Engineebs. Report, 98, 531. 



Plans. 

Reconstruction plans approved Mar. 2, 
1898, 98, 531. 



1898, 98, 5£ 

OHIO, ]liOIVONOAHEL.A, AL.L.EOHENY, IHIJSKJNGIJIII, BIG 
SANDY, GIJYANOOT, LITTLE HANAIYIIA, AND BIJCK- 
HANNON RIVERS. 



En^neers. 

Engineer in Charge. Lt. Col. W. E. 
Merrill. Report, 88, 2672. 

Assistant. Lt L. Beach. Report, 88, 
2677. 



Plani. 

List of bridges, with location, dimen- 
sions, and channel span in the clear, on 
the Ohio, 88, 2673; the Monon^ela, 88, 
2674; the Allegheny, 88, 2675. 
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OHIO RIVER, HHrriL.!.!: ISI^AIVB* PA.. BACK CHANIVEaL AT 

THE LOWER END OF. (8.) 

(Pittsburg & Lake Erie R. R. Co.) 



Engineers. 

Chief of Enginbkis. Report, 1900, 
701. 



Plans. 

Approved June 12, 1900, 1900, 701. 



OHIO RITER, NETIL.LE ISI^ANB, PA., BACK CHAMMEl. 
FROm FLEMIIVO PARK TO HEAB OF. (8.) 

(Pittsburg & Lake Erie R. R. Co.) 



Chibf of Engimkbbs. Report, 1900, 
701. 



Plans. 

Approved May 16, 1900, 1900, 701. 



OHIO RITER, NEIVPORT, KY. (8p.) 



Commerce. 

Losses by collision with piers of bridge, 
71,414,429. Bridge a serious obstruc- 
tion to navigation, 71, 431, 447. Com- 
merce greatly increasing, 71, 434, 448. 

Ennrineers. 

Chief of ENaiNESBs. Reports, 71,61. 

Board of Engineers. Constituted by 
act of July 11, 1870, 70,67; 71,61,426. 
Discussion of the various acts relating to 
the Newport and Cincinnati bridge, y1, 
431,432,435. Proposed modifications, 71, 

452. Estimated cost, $288,605, 71,452. 

453. Modified plan of bridge, approved 



by Secretary of War, 71^ 61. (Majs. 
Warren, Weitzel, and Merrill. ) 

Leg^lslatlon. 

Bridge authorized by acts of July 14, 
1862; Mar. 3, 1869, and Mar. 3, 1871, 
71, 61, 414, 427, 431, 436, 455; 78, 1086. 
Act of July 11, 1870, constituting Board 
of Engineers, 70, 67; 71, 61, 426. Acts 
relating to bridge referred to, 78, 1090. 

Plans. 

Of Board of Engineers for increasiiig 
height of bridge z^i f. and removal ot 
drawspan, 71, 452. Description of pres- 
ent bridge, 71, 440. 



OHIO RIYER, PAHUCAH, KY. (Sp.) 

(Proposed.) 



Enii^neers. 

Board of Engineers. On Ohio River 
bridges, recommended that the joint reso- 
lution of Apr. 7, 1869, be repealed, and 
that a general act be passed to regulate 
the con^ruction of all future bridges over 
the Ohio River, 71, 424. Copy of pro- 
posed act, 71, 455. If built under act 



proposed the bridge would not be injuri- 
ous to navigation, 71, 424. Report, 71. 
424, 454. (Majs. Warren, Weitzel, and 
Merrill. ) 

I^efilslatlon. 

Bridge authorized by act of Apr. 7, 
1869, 71 , 424, 428. Various acts relating 
to bridge referred to, 78, 1090, 1092. 



OHIO RIYER, PARKER8BURO, W. YA. (8p.) 



Commerce. 

Losses by collision with piers of bridge, 
$45,900, 71, 414, 429. $30,000 raised by 
subscription, 71, 412, 430. List of sub- 
scribers, 71, 430. Petition to Congress 
to be reimbursed to the amount expended, 
72,442. 

Engineers. 

Chief of Enoinebrs. Recommended 
that the payment of increased cost caused 
bv change of plan be provided for by the 
ifnited States in the same manner as for 
the Newport and Cincinnati bridge, 72, 
441,442. 



Board of Enoinbbss. On Ohio River 
bridges, recommended no change in this 
bridge, 71, 414. Report, 71, 411, 464. 
(Majs. Warren, Weitzel, and Merrill.) 

I^eislslatlon. 

Bridge authorized by act of July 14, 
1862, 71, 411. Act of July 11, 1871, con- 
stituting Board of Engineers, 71, 61, 426. 

Plans. 

Description of bridge, 71, 411. Cost 
of bridge, $1,223,550, 71, 414. 
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OmO BITER, POINT PI.EA8A1VT, W. TA. 



En^tiieers. 

Chdef of Enginbebs. Report, 82, 263, 
1998. 

BoABD OF Engimbbbs. RecoDQ mended 
approval of plans provided channel span 
TO changed to position suggested by coal 
exchange, and that the lowest part of 
bridge pe at least 40 f. above h. w., 



82, 2000. (Lt. Col. Oomstock, Majs. 
Weitseel and Merrill. ) 

Plans. 

Coal exchange at Pittsburg recom- 
mended change of location in piers pro- 
posed by the bridge company, 82, 2000. 
Modification accepted by company, 82, 
2000. 



OHIO RITER, ROCHESTER, PA. (8p.) 
(Ohio River Bridge Co.) 



Engineers. 

Chibf of Enginbbbs. Report, 96, 422. 

Plans. 

By act of Feb. 14, 1883, sec. 4, the 
plans and miQ> were referred to a Board 



of Engineers, who recommended they be 
changed so as to provide a channel span 
90 f. above 1. w. and 800 f. long; modi- 
fied plans in accordance approved Nov. 
9, 1895, 96, 422. 



OHIO ftlTER, SEWICHJLEY, PA. (Sp. ) 
(Coraopolis & Sewickley Bridge Co.) 



Engineers. 

Chibf of Enginbbbs. Report, 99, 620. 

I^egislatlon. 

Company authorized to construct bridge 
under act of Dec. 17, 1872; amending 
act Feb. 14, 1883, 99, 620. 



Plans. 

Modified plans conforming to the re- 
quirements of the Board of Engineers 
approved July 11, 1899, 99, 620. 



OHIO RIYER, 8TEIJBE1VTU.L.E, OHIO. (Sp.) 

(Pittsburg, Cincinnati & St. Louis Ry. Co., successors of the Western Transporta- 
tion Co. ) 



€}oninieroe. 

Bridge a serious obstruction to navi^- 
tion, 71, 402, 403. Losses by collision 
with the piers, 71, 403, 429. Bad loca- 
tion of the brid^, 68, 50, 316. Channel 
contracted by nprap, 68, 381. 

En(^lneers. 

Chibf of Enginbbbs. Reports, 68, 50; 
89, 369. 

BoABD OF Enginbbbs. On Ohio River 
bridges, considered the Steuben ville 
bridge the most obstructive on the nver, 
71, 403. Recommended that the channel 
span be widened to 424 f., atan estimated 
cost of 1200,414, 7 1 , 403, 404. Method of 
making the changes, 7 1 , 404. Total cost 
of present bridge, $1,000,000, 71, 425. 
(Majs. Warren, Weitzel, and Merrill. ) 



Engineer in Charge. Maj. G. K. 
Warren. Reports, 68, 316, 380. 

I^eg^lslatlon. 

Western Transportation Co. authorized 
to construct bridge by act of July 14, 1862, 
71, 426; 89, 369. Act of July 11, 1870, 
constituting a Board of Engineers, 70, 67; 
71, 61, 426; 78, 1088. 

Plans. 

Of Maj. Warren, increasing channel 
span to 500 f. in width, 68, 50, 316. 
Draft of laws required, 68, 50, 316. Re- 
constructing channel span for double 
track during the months of July and Aug., 
1889; approved Dec. 22, 1888, 89, 369. 
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OHIO RITER, WHEELiING, "W. TA. (8p.) 

(Wheeling & Harrisburg Ry. Co.) 



Eni^lneers. 

Chief op Enginbbrh. Reports, 82,263, 
1994; 84, 269, 1773. 

Board of Engineers. Recommended i 
modifications in plans submitted by the : 
bridge company, 82, 1997. 

Modifications made and approved by 
BoardJB4, 1776. (Lt. Col. Comstock, i 
Majs. Weitzel and Merrill. ) 



liegltlatlon. 

Bridge authorized by act of Dec. 17, 
1872, 82, 1992. Supplementary act of 
Feb. 14, 1883, 84, 1772. 

Plans. 

Description of span opening proposed 
by railrcJad company, 82, 1996. 

Modifications and recommendations of 
the Board of Engineers, 82, 1997. Ac- 
cepted by the bridge company, 82, 1998. 
Plans as modified approved by Board of 
Engineers, 84, 1776. 



OHIO RITER, WHEELINO, W. \A. (8p.) 

(Wheeling Bridge Co. ) 



Enf^neers. 

Chief of Engineers. Report, 90, 
336. 

I^egislatlon. 

Authorized by acts of Dec. 17, 1872, and 
Feb. 14, 1883, 00, 337. 



Plans. 

Plan and location submitted, and ap- 
proved by Secretary of War, Oct. ot, 
1889, 90, 337. ' 



OHIO RITER, IVHEEIilNG, "W. ¥A., TO RRIDOEPORT, OHIO. 

(Sp.) 



Eng^lneers. 

Chief of Engineers. Reports, 70, 67; 
71, 61, 

Board of Engineers. On Ohio River 
bridges, did not recommend any changes 
in the Wheeling suspension bridge, 71, 
407. Report, 71 , 405, 408. ( Majs. War- 
ren, Weitzel, and Merrill.) 

Liegisiatlon. 

Bridge authorized by act of Aug. 3, 
1852, 71, 427. Actof July 11, 1870, consti- 



tuting Board of Engineers, 70, 67; 71, 61, 
426. Various acts relating to bridge, re- 
ferred to, 78, 1088, 1092. 

Plans. 

History of the Wheeling Bridge, 78, 
1029. Description of bridge, 71, 405, 
406. Original cost, $161,594, 71, 407, 
425. Destroyed by a hurricane in 1854; 
rebuilt at a cost of $37,000, 71, 405, 407. 
Again rebuilt in 1860, at a cost of $55,000, 
71, 405, 407. 



OHIO RITER, 1VHEEL.IIVO, W. VA., TO IHARTINS FERRT 

OHIO. (Sp.) 

(Wheeling & Harrisburg Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 89, 
371. 

P^NGINEEK IN ChARGB. Lt. Col. W. E. 

Merrill. 

I^eglslatlon. 

Company authorized to construct bridge 



by act of Dec. 17, 1872; supplementary 
act, Feb. 14, 1883, 89, 371. 

Plans. 

Original location approved Dec. 10, 
1883 ; amended location submitted Apr. 22, 
1889; approved May 18, 1889, 89, 371. 



OLD RITER, CAI.. (8.) 
(San Francisco & San Joaquin Valley Ry. Co.) 



Enfirineers. 

Chief of Engineers. Report, 99, 621. 



Plans. 

Approved Oct. 28, 1898, 99, 621. 
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OOSTEIVAIJL.A AND €<M>SA1¥ATEE RIVERS, OA. (A.) 

(Two railroad and two county bridges.) 



Engineers. 

Enoinebr in Charge. Capt. P. M. 
Price, 1889. Report, 80, 2797. 



Plans. 

Bridges without a draw, and the piers 
are too low, 89, 2797. 



OSAOE RITER, 08CE0L.A, HEO. (8.) 
(Kansas City, Osceola & Southern Ry. Co.) 



Eniiineers. 

Chief of Engineers. 
531. 



Plant. 

Report, 97, Approved, Nov. 23, 1896, on condition 

that the company construct a pivot pier 
whenever so directed, 97, 531. 



AND ARKANSAS RIYERS, CA9IDEN AND PINE 
RLIJFF, ARK. (Sp.) 



Eng^ineers. 

Chief of Engineers. Report, 88, 271, 
1606. 

Lieglslatlon. 

Bridge authorized by act of June 27, 
1882, 83, 271. 

Plant. 

Description of, 88, 1605. 
Location of bridj^e 10 miles below point 
specified in act of June 27^ 1882, 88, 1606. 



Bridges partly completed before passage 
of act, 88, 1607. Draw-span openings 
across Ouachita River only 110 f. in place 
of 130, as required, 88, 1607. Recom- 
mended by Capt. Handbury, that the 
matter of the length of drawbridge open- 
ing be allowed to Remain in a^yance, 
83, 1609. Approved by Secretary of 
War, 83, 1610. 



OrACHITA RIYER, NEAR COL.U1IIBIA, LA. (Sp.) 
(Houston, Central Arkansas & Northern R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 9 1 , 430. 
Engineer in Charge. Capt. J. H. 
Willard. 

Lieffltlation. 

Company authorized to construct bridge 



by act of Aug. 6, 1888. Amending act, 
Aug. 18, 1890. 91, 430. 

Plans. 

Amended plan approved Nov. 25, 1890, 
91,430. 



OUACHITA RIVER, BESIARB STREET, mONROE, LA. (Sp.) 

(City bridge. ) 



Ennrlneers. 

Chief of Engineers. Reports, 97, 
530; 98, 531. 

I^eglslatlon. 

City authorized to construct bridge by 
act of Feb. 8, 1897, 97, 530. 



Plans. 

Approved July 2, 1897, 97, 530. Plans 
for construction of timber crib work 
between Monroe City bridge and the 
Vicksburg, Shreveport & Pacific Ry. 
bridge, submittedSept. 6, 1897; approved 
Sept. 18, 1897, 98, 531. 



PARLO CREEK, FL.A. (O.) 
( Duval County bridge. ) 



Engineers. 

Chief of Engineers. Report, 99, 625. 

Plans. 

Bridge to be raised 3 f., and to have a 



25-f. opening on or before Sept. 1, 1899, 
99, 625. 
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PABI.O CREEK, FLA. (O.) 
(Jacksonville & Atlantic Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 99, 625. 

Plans. 

Bridge to be raised 31, and to have a 



25-f. opening on on before Sept 1, 1889, 
99, 625. 



PABL.O CREEK, FLA. (O.) 
(Jacksonville, Mayport & Pablo Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 99, 625. 

Plans. 

Bridge to be raised 3 f., and to have a 



25-f. opening on or before Sept 1, 1899, 
99, 625. 



PACHECO, ALHAHEBRA, and CODELIA SLOIJOHS, CAL. (8.) 

(Southern Pacific R. R. Co.) 



Engineers. 

Chief of Enoinrbrs. Report, 99, 622. 



Plans. 

Reconstruction plans for bridgesat these 
plaices approved May 1, 1899, 99, 622. 



pahelico riter, n. c. (a.) 

(One railroad and three county bridges.) 



Engineers. 

Engineer in Charge. Capt W. H, 
Bixby, 1889. Report, 89, 2796. 



Plans. 

A railroad an(^3 county bridges slightly 
interfere with navigation; would proba- 
bly be provided with draws, should com- 
merce demand it, 89, 2796. 



PAiHlJNKEY RITER AND IHABSCO CREEK, ¥A., WHITE 

HOUSE. (A.) 

(Richmond & Danville and Alexandria & Freciericksburg R. R. Cos.) 



Enii^neers. 

Engineer in Charge. S. T. Abert, 
U. S. agent Reports, 88, 2621. 



Plans. 

Draws too narrow, and vessels 
are 



>raws too narrow, and vessels paasing 
swept against the sides, 88, 2621. 



PAHEIJNKEY RIYER, NEIY castle FERRT, ¥A. (8.) 

(King William Comity bridge.) 



Engineers. 

Chief of Engineers. Report, 99, 622. 



Plans. 

Modifie^l ]>lans approved May 20, 1899, 
99, 622. 



PA8CAOOUL.A RIYER, JACKSON COIJIVTY, HEISS. (S.) 

(Mobile, Jackson & Kansas City R. R. Co.) 



Engineers. 



Chief of Engineers. Reiwrt, 96, 424. Approved Sept 10, 1895, 96, 424. 



Plans. 



PASSAIC RIVER, IV. J. (S.) 
(New York Bay R. R. Co.) 



Ennrlneers. 

Chief of Engineers. Report, 1900, 
701. 



Plans. 

Approved Mar. 31, 1900, 1900, 701. 
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PASSAIC RIYER, PASSAIC, N. J. (S.) 
(Paasaic and Bergen counties bridge. ) 



Eiifflneert. 

Chief of Enoinvbbs. Report, 94, 428. 
Engimbbr in Chabgb. Capt. T. L. 
Caaey. 



Plans. 

Plans submitted May 11, 1894; modi- 
fied May 24, 1894; approved May 31, 
1894, 94, 428. 



PASSAIC RITER, NEWARK, N. J. (S.) 

(Erie R. R. Co.) 



EnffTtneers. 

Chibf op Enoinkers. Report, 98, 533. 



Plant. 

Reconstruction plans approved Sept. 
16, 1897, 98, 533. 



PASSAIC RIYER, RUTHERFORD, N. JT. (S.) 

(Bergen and Passaic counties bridge.) 



Eni^neers* 

Chief of Enoinebbs. Report, 96, 427. 



Plans. 

Modified plans approved Aug. 14, 1896, 
96, 427. 



PATVXENT RITER, MOUNT CAL.TERT, NEAR BRISTOL. 

LANDING, MD. (S. and Sp.) 

(Washington & Chesapeake Beach Ry. Co.) 



Enfirlneers. 

Chief of Engineers. Reports, 92, 
405; 94, 428. 

Engineer in Charge. Maj. C. E. L. 
B. Davis, 1892, 1894. 

Leiiifllation. 

Company authorized to construct bridge 
under act of Sept. 19, 1890, sec. 7, and 
act of Maryland, 92, 405. 



Plans. 

Original plan approved Apr. 26, 1892, 
92, 405. On Mar. 30, 1894. the com- 
pany submitted plans for modification in 
construction of draw and center pier; 
approved Apr. 3, 1894, 94, 428. 



PAW PAW RITER, miCII. (A.) 
(Two R. R. bridges. ) 



Ennrineers. 

Engineer in Charge. Maj. W. Lud- 
low, 1889. Report, 89, 2802. 



Plans. 

Two railroad bridges slightly obstruct 
navigation, 89, 2802. 



PAWTUCKET RITER, R. I. (A.) 
(Boston & Providence R. R. Co. ) 



Commerce. 

Obstruction caused by the bridge to 
commerce of Pawtucket, 88, 2529. 

Engineers. 

Engineer in Charge. Lt. Col. G. H. 
Elliott. Report, 88, 2529. 

I^egislatlon. 

^solution of State legislature, May 29, 



1884, appointing a committee to report 
upon bridges obstructing the river, 88, 
2530. 

Plans. 

Description of the bridge, 88, 2529. 
Lt. Col. Elliott reiwrted the available 
draw opening too narrow and that there 
should be two, 88, 2530, 



PAWTUCKET RITER, PROVIDENCE, R. I. (A.) 



Engineers. 

Engineer in Charge. Lt. Col. G. H. 
Elliott. Report, 88, 2528. 

Legislation. 

Act of State legislature, January, 1883, 
requiring the reconstruction of the bridge 



with a swing draw, with openings on each 
side of 80 f., 88, 2529. 

Plans. 

New bridge in process of construction, 
88, 2529. 
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PEACE RIYER. (See WUhlacoochee Hirer.) 

PEARL RITER, 9II8S. (8p.) 
(Marion County bridge.) 



Eng^lneers. 

Chief op Enoinrers. Report, 97, 530. 

Legltlation. 

County authorized to construct bridge 
by act of June 18, 1897, 97, 530. 



Plant. 

Approved July 1, 1897, 97, 530. 



PENNTPACK CREER, TORRE8DAX.E ATENIJE, PHILABEE.- 

PHIA, PA. (8.) 

(City bridge.) 



Engrlneers. 

Chief of Engineers. Report, 94, 429. 
Enqinebr in Chabgb. Maj. C. W. 
Raymond. 



Plans. 

Approved June 23, 1894, 94, 429. 



PENSAIJREIV CREEK. (See SckuylkiU River. ) 



PEQIJONNOCK RIYER, RRIDOEPORT, COIVN. (8.) 
(New York, New Haven & Hartford R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 97, 533. 

Plans. 

Plans submitted Apr. 15, 1896, objec- 



tionable; modified plans submitted Nov. 
10, 1896; approved Dec. 10, 1896, 97, 
533. 



PERDIDO RITER, NEAR HOLHEAN FERRT, FLA. AND AI.A. 

(Sp.) 

(Escambia County, Fla., and Baldwin County, Ala., bridge.) 



Plans. 

Approved Dec. 5, 1894. Bridge com- 
pleted. 95, 474. 



Engineers. 

Chief of P^ngineers. Report, 95, 474. 
Engineer in Charge. Maj. F. A. 
Mahan. 

I^ei^lslatlon. 

Counties authorized to construct bridge 
by act of Aug. 13, 1894, 95, 474. 

PETIT JEAIV, CACHE, ST. FRANCIS, ARKANSAS, SALINE, 

AND POTEAU RITERS. (A.) 



Engineers. 

Engineer in Charge. 
Taber. Report, 88, 2635. 



Capt. H. S. 



Plans. 

Bridges interfere with present or pro- 
spective improvement of the streams, 88, 
2635. 



PINE LAKE, NEAR CHARLETOIX, MICH. (Sp.) 
(Chicago & North Michigan R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 9 1 , 432. 
Engineer in Charge. Maj. W. Lud- 
low. 

lieglslatlon. 

Company authorized to construct bridge 



under act of Sept. 19, sec. 7, Michigan 
laws, and assent of board of supervisorSy 
Charlevoix County, Mich., 91, 432. 

Plans. 

Approved Sept 4, 1891, 91, 432. 
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PEVE BITER, ST. CI.AIR, MICH. (8.) 

(Rapid Ry. Co.) 



Eng^lneers* 

Chief op Engineers. Report, 99, 623. 



Plans. 

Reconstruction plans approved July 3, 
1899, 99, 623. 



PISCATAQUA RITER, CHANIVEaL BETHnEEN KITTERT AND 

BADOER8 ISLAViD, ME. (8.) 

(Portsmouth, Kittery & York Street Ry. Co. ) 



Eng^lneers. 

Chief of Engineers. Report, 97, 534. 



Plans. 

Approved June 18, 1897, 97,634. 



PLiAQIJEMIBnE: BAYOIJ, LA. (O.) 
(Texas & Pacific Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 9 1 , 434. 



Plans. 

Specified alterations required on or be- 
fore Apr. 15, 1892, 91, 434. 



PI^AQrEiniNE BAYOr, PLiAQUERniE, L.A. (8.) 

(Iberville Parish bridge.) 



Engineers. 

Chief of Engineers. Report, 97, 535. 



Plans. 

Approved Aug. 31, 1897, 97, 536. 



POCOmOKE RIYER. ' (See Christiana River, Wilmington, Dd.) 



PORTAOE CANAL, CONNECTINO FOX AND 1YI8CONSIN 
RIYER8 NEAR PORTAGE CITY, WIS. (8p., ete.) (See Fox 
River. ) 

(Chicago, Milwaukee & St. Paul Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 92, 403. 
Engineer in Charge. Maj. J. F. 
Gregory. 



Plans. 

Plans for new bridge approved Jan. 20, 
1892, 92, 403. 



PORTAGE LAKE, BETIYEEN 

RICH. (Sp.) 

(Mineral Range R. R. Co. ) 



AND HAIVCOCK, 



ISnfflneem. 

Chief of Engineers. Reports, 98, 
537; 99, 618. 

Legislation. 

Company authorized to construct 
bridge by act of Mar. 3, 1891, 99, 618. 



Plans. 

As^per request in company's letter of 
Dec. 10, 1897, permission was given. Mar. 
1, 1898, to rebuild the drawbridge, 98, 
537. Reconstruction plans approved 
Sept 15, 1898, 99, 618. 



PORTLAND HARROR, RE. (See Fore River mouth.) 

PORTLAND HARROR, ME. (S.) 
(Portland & Cape Elizabeth Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 99, 621. 



Plans. 

Approved Oct 4, 1898, 99. 621. 
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PORTEAIVB HARBOR, EMTRAN CE TO BACK COTE, flDB. 

(OandA.) 

(Portiand City bridge ("Turkey's" bridge), highway.) 



Enii^neers. 

Chief of Emoinxebs. Reports, 96 , 482 ; 
97, 535. 

Plans. 

Specified alterations required on or be- 
fore Dec. 31, 1894, but on account of 
interference with dredging work, time 



extended to Dec. 31, 1895, and to Dec 
31, 1896, 96, 482. 

Reconstruction plans approved Feb. 10, 
1897; modified plans, reaucing the draw 
opening from 70 to 67 f., approved May 
26, 1897, 97, 585. 



POIJTEAU RITER. (See PM Jean Bwer.) 

POTEAIJ BITER, CHOCTAW NATION, NEAR FORT SHITH, 

ARK. (Sp.) 

(Fort Smith <fc Choctaw Bridge Co.) 



Engineers. 

Chibf of Enginbbbs. Report, 89, 372. 
Engineer in Chabob. Capt. H. S. 
Taber. 

I^egislatlon. 

Company authorized to construct bridge 



by acts of June 18, 1888, and Mar. 2, 1889, 
89, 372. 

Plans. 

Approved June 18, 1889, 89, 872. 



POTOniAC RITER. {See MutceUantow Index--Pari A.) 

POTOniAC RITER, EASTERN BBANCH OF. (See jlnocoaeia J2itvr. ) 

POTOMAC BITEB (AQIJEDIJCT BBIDOE), OEOBOETOITN, 

B.C. 



Eni^lneers. 

Chief of Enginebbs. Report, 76, 66, 
331. 

Engineer in Charge. Maj. W. P. 
Craighill, 1876. Report, 76, 331. 

Assistant. Lt. T. Turtle. Report, 76, 
332. 

Projeets. 

D^cription of bridge, 76, 332. 



SoTYe^s* 

Examination, with report upon the 
condition of the Aqueduct brioffe over 
the Potomac River, ordered by uie Sen- 
ate's resolution, Feb. 3, 1876, made, 
1876, under direction of Maj. Craighill 
(report favorable to thorough repair and 
adjustment), 76, 832. 

Maps. 76,332. 



POTOniAC RITER, OEOROETOWN, B. C (8p.) 

(Aqueduct.) 



Appropriation. 

1886, $240,000, 88, 789. 

Contracts. 

1 § 8 §. C. Thomas, watchman' s house 
and wooden sidewalk construction, $495 
for the first, and $2.25 per 1. f. for the 
second, 88, 795. 

Breen & Feely, embankment construc- 
tion, 25} cents per c. y., and slope pav- 
ing, 45} cents to $1.34 per s. y., 88, 795. 

Enfirlneers. 

Chief of Engineers. Reports on con- 
dition of bridge in 1886, 86, 148; 87, 
898; 88, 106; 89, 123. 

Engineer in Charge. Lt. Col. P. C. 
Hains, 1886-89. Reports, 88, 789; 89, 
989. 

I^eglsiatlon. 

History of, 86,931. 



Senate resolution of Feb. 25, 1886, 
calliuj^ for an examination of condition 
of bridge and its safety when the aque- 
duct is filed with water, 86, 148. 

Purchase and reconstruction of bridge 
authorized by act of June 21, 1886, 88, 
789, 79a 

Operations. 

1997-89. Removal of old and erec- 
tion of new bridge nearly completed, 88, 
792. 

1999-99. Reconstruction work com- 
pleted, 89, 989. 

Plant. 

General description of, 86, 982. 
Condition of bridge in 1886, 86, 933. 
Repairs required, 86, 947. 
General features of propoeed reocm* 
struction, 88, 790. 
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POTOMAC BITER, WASHUVOTON, B. €. (A.) 

(Aqueduct) 



Plant* 

Referred to Ma]. Hains for examina- 
tion and report. Recommended that the 
use of the oridffe as an aqueduct be dis- 
continued, and tiiat a draw be provided. 
88, 2541. 



Bridge an obstruction to the commer- 
cial interoet of the river, 88, 2541. 

Eiii^een. 

Ekoinjeeb in Chaboe. Maj. P. C. 
Hains. Report, 88, 2541. 



POTOMAC RIYER, OfiOROETOWIV, D. C. 

(Leased by the Alexandria Canal Co.) 



Appropriattoiifl. 

1894, a 151,070, 95, 4099. 
1896, 65,000, 96, 3886. 



Total, 116,070 

Contracts. 

1894. Shailer & Schniglan Co., re- 
pairinff bri(kre, $33,765, 95, 4092. 

189T. Houston Contracting Co., re- 
constmcting pier No. 4, $29,997.50, 97, 
3990. Contract annulled May 27, 1898, 
98, 3573. 

Engineers. 

Chief of Eiwinebbs. Reports, 95, 
484; 96, 424; 97, 536; 98, 539; 99,626; 
1900, 703. 

ENoimoBBS IN Chaboe. 

Maj. N. Michler, 1868-71. Reports, 
68, 892; 69, 495; 70, 518; 71, 975. 

Maj. 0. £. L. B. Davis, 1896. Report, 
90 4085. 

M^. C' J. Allen, 1896-1900. Reports, 
96, 3883, 3887; (Lt Col.) 97, 3987; 98, 
3571; 99, 3777; 1900, 5123. 

Lieffitlatlon. 

Authorized by act of July 27, 1868, 68, 
802. 



Operations. 

1§69. Bridge completed and opened 
to the public, 69, 495. 

1994-96. Bridge repaired, 95, 4094; 
96,3884. 

1 996-9 7. Reconstruction of pier No. 
4 in progress, 97, 3988. 

1 99 7-99 • Reconstruction of pier No. 
4 continued, but because of war with 
Spain work was suspended and contractor 
requested to block up pier and make 
bridge as stable as possible. As the con- 
tractor refused to comply, the work was 
done with hired labor. 98, 3673. 

1999-1900. Work in progress on 
pier No. 4, 1900,5124. 

ProJecU. 

Maj. Davis estimated, 1893, it would 
cost $51,070 to make the necessary repairs 
to the bridge, 95, 4090. 

Maj. Allen estimated, 1895, it would cost 
$65,000 to reconstruct pier No. 4, 96, 3888. 

Examination of the piers of the Aque- 
duct bridfife, with statement of expendi- 
tures made since it became joint property 
of the U. S. and District of Columbia, or- 
dered by the Senate's resolution of Jan. 
21, 1893; report made, 1895, by Maj. Davis 
(see ProjecU)y 95, 4085. 



POTOMAC RITER, OfiORGETOWN, ABOUT 3 1IEIL.E9 ABOTE. 

(Little Falls Bridge, Chain. ) 



Eiiifineera. 

Enoinkbbs in Chabgb: 

Maj. N. Michler, 1867-71. Reports, 
87,521; 68, 892; 89, 495; 70, 520; 71, 
975. 

Maj. 0. E. Babcock, 1871-77. Reports, 
71, 969; (CoL), 78, ii, 690; 77, ii, 1066. 



Operations. 

1§69« 2 spans rebuilt, 8 others re- 
paired, and mmor work done, 69, 495. 

1870-71. Damaged by freshet, 1870, 
reputed, 71, 969. 

a District of Columbia. 



1§ 75-76. Repairs made, 76, ii, 690. 

Projects. 

Bndge in a dilapidated condition and 
only by the most careful attention on the 

Eart of the watchman could accidents 
e avoided, 87, 521. 

TraflHo. 

Large quantities of produce and thou- 
sands of head of cattle reach the George- 
town and Washington markets by this 
bridge, 68, 892. 
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POTOMAC RIYER, EASTERM BRANCH OF THE. (A.) 



Appropriations. 

1887, $110,000, 87, 911. 

1888, 60,000, 88, 798. 



Total, 170,000 

Contracts. 

]§§7. Groton Bridge and Manufac- 
turing Co., bridge construction, $105,000, 
88. 795. 

1§90. W. Both well, watchman's 
house, $333; guard fence, $1.96 per s. y.; 
painting through spans, $549, and wooden 
sidewalk construction, $1.10 per 1. f., 90, 
1050. 

W. H. Mohler, slope paving, $2 per s. 
y.; curbing, $1.48 per 1. f.; gutters, 45 
cents per s. v., ana ripra»), 80 cents per 
c. y., 90, 1050. 

Enffineers. 

Chief op Enoinebrs. Reports, 87, 105, 
340, 917; 88, 106; 89, 123; 90, 110. 

Board op Engineers. Convened bv 
S. O. No. 61, C. of E., 1887, to consider 
bridging the Eastern Branch of the Po- 



tomac River. Report, 87, 923. (LtCols. 
Wilson and Hains and Maj. Lydecker. ) 
Engineer in Charge. Lt. Col. P. C. 
Hains, 1887-90. Reporte, 87, 911; 88, 
795, 798; 89, 990; 90, 1048. 

Legislation. 

Alterations in plan of bridge author- 
ized by act of May 14, 1888, 88, 797, 

Operations. 

l§§7-§8. Work begun on eastern 
approach. Operations suspended pend- 
ing settlement of controversy with Balti- 
more & Potomac R. R. Co. 88, 796. 

l§88-§9. Operations resumed un- 
; der amended plan, 89, 992, 993. 

1889-00. Bridge completed, 90, 
1049. 

Projects. 

Description of bridge, 87, 912, 915, 
918, 924; 88, 796. 

SurTefs. 

Maps. 89, 992. 



POTOniAC RITER, L.ITTL1: FALLS. 

(Iron.)  



Appropriations. 

1872, $100,000, 78, 1159. 

Contracts. 

1873. R. Dickson, iron bridge (bid 
within limit of appropriation; contract 
annulled), 78, 1159. 

1873. Clark, Reeves & Co., bridge, 
74, ii, 392. 

Engineers. 

Engineers in Charge: 

Col. O. E. Babcock, 1873-77. Reports, 
73, 110, 1159; 74, ii, 392; 75, ii, 813; 
77, ii, 1070. 

Lt. Col. T. L. Casey, 1880. Report, 

80, 2342. 

Col. A. F. Rockwell, 1881-84. Reports, 

81, 2715; 83, 2738; 88, 2101; 84, 2346. 



Lt. Col. J. M. Wilson, 1885-86. Re- 
ports, 85, 2509; 86, 2085. 

Operations. 

1873. Old wooden span of this bridge 
removed by Canal Co., 78, 1159, 

1873-74. Bridge constructed, 74, 
ii 392. 

* 1874-75. 1,504 f. hand-rail placed 
and bridge painted, 75, ii. 813. 

1880. Bridge paintea and roadway 
removed, 80, 2342. 

1881-83. Extensive repairs made, 
81, 2715; 82, 2738. 

1883-83. Guard timbers renewed 
and painted, 88, 2101. 

1884-86. Repairs made, 84, 2346; 
86, 2509; 86, 2085. 



POTOMAC RITER. 

(Long Bridge.) 



Engineers. 

Engineers in Chabgb: 

Maj. N. Michler, 1867-71. Reports, 
67, 521; 68, 891; 69, 495; 70, 519; 71, 
974. 

Maj. O. E. Babcock, 1871. Report, 71, 
969 

Maj. P. C. Hains, 1883-91. Reports, 
88, 783; 84, 976; 85, 936; 86, 886; 87, 
888; (Lt. Col.), 88, 782; 89, 986; 90, 
1040, 1042; 91, 1248. 



Maj. C. E. L. B. Davis, 1892. Report, 
92, 1036. 

Lef^lslatlon. 

Acts of Feb. 5, 1868, and June 21, 1870, 
transferred possession of ** Long Bridge" 
to the Baltimore & Potomac K. R. Co., 
subject to certain conditions; 70, 519. 

Operations. 

1868. New draw built and minor re- 
pairs made, 68, 891. 
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1 969-70* Floor renewed and minor 
repairs made, 70, 619. 

1870-71. Bridge damaged by a 
freshet, 1870; reconstructed by company, 
71 974. 

1 §9 1-93. Bridge rebuilt, 92, 1036. 

Plans. 

Baltimore & Potomac R. R. Co. sub- 
mitted plans for reconstruction of that 
}>art of Long Bridge over Washington 
channel, approved July 28, 1891, 92, 1036. 



Bridge built in 1808. History and de- 
scription. 67, 521; 88, 783; 90, 1042. 

Maj. Hains estimated, 1883, it would cost 
about $1,500,000 to rebuild the bridge, 88, 
785. 



Bridge a constant menace to Washing- 
ton during season of ice, 87, 889, 

Lt. Col. Hains estimated, 1890, it w^ould 
cost $1 ,250,000 for separation of the wagon 
road from the railroad on the north side 
of the main channel and the reconstruc- 
tion of the bridge over the main channel 
of the river on wider spans, 90, 1044. 

Surreyt. 

Investigation of the desirability of sepa- 
rating the wagon road from the railroad 
on the north side of the main channel of 
the Potomac River, with estimate of cost, 
ordered by Senate's resolution, dated Mar. 
7, 1890; report made, 1890, by Lt. Col. 
Hains (see Projects), 90, 1042. 



POTOHAC RITER, WASHKVOTON, B. €. (A.) 

(Long Bridge. ) 



Eiifirtneers. 

Engineer in Charge. Maj. P. C. Hains. 
Reiwrt, 88, 2539. 

I^ef^lslatlon. 

First built under act of Feb. 5, 1808, 88, 
2539. 



Plans. 

Con dition of the bridge i n 1 884. An ob- 
struction to the further improvement of 
the Potomac River. 88, 2539. 



POTOniAC RITER, l¥ASHlNOTON, D. €. 

(Memorial Bridge.) 



Approprfatlonfl. 

1899, $5,000, 99, 3779 (survey). 

Rni^ineers. 

Chief of Engineers. Reports, 86, 
892; 98, 540; 99, 42, 627; 1900, 43, 
704. 

Board of Engineers. Constituted by 
8. O. No. 30, Feb. 5, 1900, to consider 
and report upon the relative merits of the 
plans submitted for a bridge to be con- 
structed over the Potomac River at 
Washington, D. C, as a memorial to 
American patriotism. Report, 1900, 
5127. (Lt. Col. C. J. Allen. Maj. T. W. 
Symons, Capt. D. D. Gaillard, and S. 
White and Jas. G. Hill.) 

Engineers in Charge: 

Maj. P. C. Hams, 1885, 1890. Reports, 
86, 892; (Lt. Col.), 90, 1045. 

Lt Col. C. J. Allen, 1898-. Reports, 
98, 3573; 99, 3779; 1900, 5125. 

Physical charaeterlstles. 

Description of borings for site of bridge, 
98, 3576. 

ProJecU. 

Maj. Hains estimated, 1886, it would 
cost 1609,543 or $650,000 to build abridge 
over the Potomac River, 86, 895. 

Capt. Symons estimated, 1886, it would 
cost $1,000,000 or $1,500,000 to build a 



bridge over the Potomac River from Ob- 
servatory Hill to Arlin^n, 86, 896. 

Lt. Col. Hains estimated, 1890, it 
cost $3,591,000 to build a suspension 
bridge at the place designated, 90, 1047. 

Maj. Davis estimated, 1892, it would 
cost $803,990 to construct a bridge, plans 
of which are closely similar to the ones 
prepared by Col. Hains, 1896, 98, 3592. 

Lt. Col. Allen estimated, 1898, it 
would cost about $1,385,000 to build the 
bridge at the place designated, 98, 3598. 

Description of the main features of the 
various aesigns submitted for a memorial 
bridge, 1900, 5134^142. 

Board of Engineers, 1900, estimated it 
would cost $4,860,000, or 32 percent more 
than Mr. Burr's estimate ($3,680,672), 
by adopting Mr. Burr's design, with cer- 
tain recommendations and modifications, 
for a memorial bridge across the Potomac 
River, 1900, 5146. 

SurrejTi* 

Examination as to the wisdom of con- 
structing a Government bridge with a 
suitable draw and approaches, from a 
point at or near the foot of New York or 
New Hampshire avenue, on the public 
grounds, across the Potomac River and 
Analostan Island to a point on the United 
States National Cemetery grounds at Ar- 
lington, with estimate of cost, ordered by 
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Senate resolution, May 24, 1886, report 
made, 1886, by Maj. Hains (see Projects), 
86, 893. 

Examination in regard to the most 
suitable kind of bridge from foot of New 
York avenue across the Potomac River to 
Arlington, with estimate of cost, ordered 
by Senate resolution, Feb. 20, 1890, 
report made, 1890, by Lt. Col. Hains 
(see ProjecU), 00, 1046. 

Under Senate bill 796, sees. 2 and 3, 
52d Cong., 1st sess., Dec. 14, 1891, Maj. 
Davis was ordered to give his views 
in reference to the plans and specifica- 
tions, and submit plan of the proposed 
bridge between XJ. S. Naval Observatory 
fi;rounds and Arlington estate property 
(see Projects) , 08, 3592. 

Necessary surveys, soundings, and bor- 
ings, and securing designs and estimates 
for a memorial bndge &x>m the most con- 



venient point of the Naval Obeervatory 
grounds, Washington, D. C, or adjacent 
thereto, across the Potomac River to the 
most convenient point of the Arlington 
estate property, Va., ordered by act of 
June 4, 1897, made, 1898,- by Lt. Col. 
Allen (report favorable to a further study 
of the subject; see Projects), 08, 3574. 

Historv of previous examinations for a 
memorial bridge, ^8, 3590. 

Continuing examination for a memorial 
brid^ across the Potomac River, and 
making or securing designs, calculations, 
and estimates for same, from the most 
convenient point of the Naval Observa- 
tory grounds or adjacent thereto across 
the Potomac River to the most conven- 
ient point of the Arlington estate prop- 
erty, ordered by act of Mar. 3, 1899, 00, 
3779. 

Maps. 00, 1046. 



POTORAC RI¥ER, POUNDER RII.L. UWLaNCM. 

( Wooden bridge. ) 



Engineers. 

Engineer tn Chaugb. 
Casey, 78, 1351. 



Lt. Col. T. L. 



Operations* 

1§7§* Bridse having been washed 
away, was towed back and replaced, 78, 
1351. 



POTORAC RI¥KR, '« TRREB SISTERS." NEAR UrASHrarOTON, 

D. €. (Sp., etc.) 

(Washington & Arlington Ry. Co.) 



£ii|l^lneer«« 

Chief of Engineebs. Report, 02, 405. 

Engineer in Charge. Maj. C. E. L. B. 
Davis. 



Eien^lslatlon. 

Company authorized to construct bridge 
bv act of Feb. 2S, 1891, 09, 405. 
Plans. 

Approved Apr. 27, 1892, 02, 405. 



POTORAC RITBR, OGOROGTOWN, D. €. (Sp.) 

(Proposed.) 



Eni^eert. 

Chief of Engineers. Reports, 82, 263, 
2013; 87, 104, 905. 

Engineers in Charge. S. T. Abert, 
TJ. 8. C. E. Reports, 82, 2014, 2022, 
2027. 

Lt. Col. P. C. Hains. Report, 87, 898. 

Eieglslatlon. 

Bridge authorized by act of Feb. 23, 
1881, Congress appropriating $140,000 
therefor, 82, 2012. 

Purchase of Aqueduct Bridge author- 
ized at $85,000, but found to be im- 
practicable, 82, 2012, 2018. Recom- 



mended legislation, 86, 931; 87, 899. 
Act of June 21, 1886, providing for pur- 
chase and reconstruction of bndge, 87, 
899. 

Plans. 

Location discussed, 82, 2015, 2023. 

Requirements of bridges, 82, 2024, 
2027 2033. 

Proposals received, 82. 2023, 2026. 

Estimates of cost, 82, 2032. 

Greneral description of Aqueduct 
Bridge completed in 1868, 86, 932; 87, 
898 

Plans of new bridge, 87, 902-906. 
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POTSBURT CREEK, FL.A. (O.) 
(St Johns County bridge. ) 



Eiii^neert. 

Chief op ENGitfSEBs. Report, 94, 431. 

Plans. 

Specified alterations required on or 



before June 1, 1894, were completed, 94, 
431. 



POlirOW RI¥ER, BETWEEN AHESBURT AND SAI.I§BIJRT, 

MASS. (Sp.) 

(Berlin Iron Bridge Co., afterwards committed to the Conmiissioners of Essex 

County. ) 



Enslneert. 

Chief of Enoineebs. Report, 9 1 , 427. 
Engineer in Charge. Lt. Col. S. M. 
Mansfield. 

Plans. 

Berlin Iron Bridge Co. submitted plan 
for draw 56 f. wide, Mar. 11, 1889; ap- 



proved Mar. 23, 1889; beinff unsatisfactory 
to the city a plan for a leaf draw 36 f. 
wide was approved Apr. 10, 1889. The 
Essex County commissioners submitted 
plan for a pivot draw, instead of the leal 
draw, Aug. 26, 1890; approved Sept 2, 
1890. 91, 427. 



qriNCY BAY, qroiCY, ill., (s.) 

(Chicago, Burlington & Quincy R. R. Co. ) 



Eni^lneers. 

Chief of Engineers. Report, 98, 
533. 



Plans. 

Reconstruction plans approved Nov. 20, 
1897, 98, 533. 



qUINNIPIAC RITER. (See Coscob, etc.) 

qUINNIPIAC RIVER, GRAND AVENUE CROSSING, IVEW 

HAVEN, CONN. (O.) 

(City bridge.) 



Eni^lneers. 

Chief of Engineers. Report, 96, 483. 

Plans. 

Requiring a drawspan with 70-f. open- 



ing, measured at right angles to the 
channel to be completed on or before 
Dec. 31, 1896, 96, 483. 



RACCOON CREEK, N. J. (See Schuylkill River. ) 

RAH WAV RIVER, N. J. (S.) 
(Sound Shore R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 96, 426. 



Plans. 

Modified plans approved Feb. 27, 1896, 
96, 426. 



RAINY RIVER, RINN. (Sp.) 
(Minnesota & Ontario Bridge Co.) 



Engineers. 

Chief of Engineers. 1900, 699. 

Legislation. 

Company authorized to construct 



bridge by act of Mar. 9, 1900, 1900, 
699. 

Plans. 

Approved June, 22, 1900, 1900, 699, 



RANCOCAS CREEK, DELANCO, N. J. (S.) 
(Burlington County bridge. ) 



Engineers. 

Chief OF Engineers. Report, 1900, 
701. 

9207—02 102 



Plans. 

Reconstruction plans approved June 
25, 1900, 1900, 701, 
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RAMCOCAS RIVER, N. J. (See Schuylkill River, etc.) 

RAMCOCAS RIVER, SOUTH (LUHIBERTON) BRAMCK, 

HAIIVE§PORT, N. J. (S;) 

(Burlington County, bridge.) 



Enf^neer«. 

Chibpof Engineers. Report, 96, 479. 

Engineer in Charge. Maj. C. W. 
Raymond. 



Plant. 

Plans for reconstruction of bridge ap- 
proved July 10, 1895, 96, 479. 



RANTOWL.es creek, S. €. (O.) 
(Charleston & Colleton counties bridge.) 



Engjineers. 

Chief op Engineers. Report, 99, 
625. 



Plans. 

Completion of required alterations re- 
ports on Jan. 25, 1899, 99, 625. 



RED RIVER, NEAR TEXARKANA, ARK. (Sp.) 
(Texarkana & Fort Smith R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 99,620. 

Legltlatlon. 

Company authorized to construct 
bridge by act of Jan. 20, 1897, 99, 620. 



Plant. 

Approved Aug. 22, 1899, 99, 620. 



RED RIVER, AT OR NEAR ALEXANDRIA, LA. (Sp.) 

(Shreveport A Red River Valley Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 1900,698. 

Legislation. 

Company authorized to construct bridge 
by act of Apr. 12, 1900, 1900,698. 



Plans. 

Approved June 15, 1900, 1900,698. 



RED RIVER, rPPER FALLS, NEAR ALEXANDRIA, LA. (Sp.) 

(Houston, Central Arkansas & Northern R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 9 1 , 430. 

Board of Engineers. Constituted by 
8. O., No. 82, Dec. 1, 1890. (Maj. A. M. 
Miller, Capt. J. H. Willard, and Capt. H. 
S. Taber. ) 

Engineer in Charge. Capt. J. H. 
Willard. 



Legislation. 

Company authorized to construct bridge 
by act of Aug. 6, 1888; amending act, 
Aug. 18, 1890, 91, 430. 

Plans. 

Amended plan, protests made against 
the location referred to a Board m En- 
gineers, and upon its recommendation of 
Dec. 16, 1890, was approved Dec. 29, 1890, 
91,430. 



RED RIVER, SHREVEPORT, LA. (A.) 



Engineers. 

Chief of Engineers. Report, 87, 339, 
2671. 



Plans. 

Formation of sand bar under draw of 
bridge an obstruction to navigation. 
No action taken for its removal by oridge 
authorities, 87, 339, 2671. 
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RED RIVm OF THE NORTH, DES ]IIER§ AVEIVrE, GRAMD 

FORK§, DAK. (§p.) 

(City bridge.) 



Enf^neert. 

Chief op Engineers. Report, 89, 370. 

Engineer in Charge. Maj. C. J. Al- 
len. 

Ijei^lslatloii. 

City authorized to construct bridge by 
act of May 21, 1888, 89, 370. 



Plans. 

Plans providing for trestlework ai> 
proat'h on west side of river, approved 
Jan. 3, 1S89; modification substituting 
filling for trestlework, approved June 11, 
1889, 89, 370. 



RED RIVER OF THE MORTH, ]IIINNEM>TA AVEMUE, GRAND 

FORKS, DAK. (Sp.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 89, 371. 

Engineer in Charge. Maj. C. J. Al- 
len. 

liCglslatton. 

City authorized to construct bridge by 



act of May 21, 1888; amending act Mar. 
1, 1889, 89, 371. 

Plans. 

Approved May 29, 1889, 89, 371. 



RED RIVER OF THE NORTH, DRAYTON, N. DAK. (Sp.) 

(City bridge. ) 



Plans. 

Approved Apr. 18, 1900, 1900, 697. 



Engineers. 

Chief of Engineers. Report, 1900, 
697. 

Legislation. 

City authorized to construct bridge by 
act of Feb. 28, 1900, 1900, 697. 

RICE CREEK, FL.A. (S.) 
(Jacksonville, Tampa &. Key West Ry. Co. ) 

Engineers. ! Plans. 

Chief of Engineers. Report, 99, 623. i Reconstruction plans approved July 

I 22, 1899, 99, 623. 

RICES POOIT, CHANNEL. EAST OF, DIJL.IJTH, ROIN. (A.) 



Engineers. 

Engineer in Charge. Maj . J. B. Quinn, 
1889. Report, 89, 2798. 

Plans. 

Pier built by the Eastern Minnesota 



Ry. Co. encroaching upon the channel, 
mayor of Duluth notified, but no action 
taken, 89, 2798. 



RIDLEY CREEK. (See Schuylkill River.) 

ROCK CREEK, RASSACHIJSETTS AVENUE EXTEIVDED, 
WASHINGTON, D. C. (See Pot(muic River,) 



Appropriation. 

1897 (survey), $2,000, 98, 3624. 

Engineers. 

Chief of Engineers. Report, 98, 54 1 . 
Engineer in Charge. Capt. D. D. 
Gaillard, 1898. Report, 98, 3606. 

Projects. 

Capt. Gaillard estimated, 1897, it would 
coat $568,546 for the stone arch bridge, 
and $199,204 for the steel bridge, 98, 
3612, 3622. 



Description of proposed bridge, 98, 
3610, 3614. 3616. 

Surrey's. 

Plans and estimates of cost of erecting 
a stone arch bridge, and also a steel bridge 
with stone foundations, over Rock Creek 
on the line of Massachusetts avenue ex- 
tended, the full width of said avenue, 
ordered bv act of Mar. 3, 1897, made, 
1897, by Capt. D. D. Gaillard {aee Projects) , 
98, 3606. 



1620 



ANALYTICAL AND TOPICAL INDEX TO 



ROCK CREEK, PENNSYLVANIA AVENUE, WASHINOTON, D. C. 

(See Potomac River, ) 

(Bridge No. 6, iron.) 



Engineerfi. 

Chief op Enoixeers. Report, 77, 124. 

Board of Engineers, o Constituted by 
8. O. No. 8, dated Feb. 2, 1877, to exam- 
ine into the propriety of certain modifi- 
cations of the Kock Creek bridge, con- 
vened at Washington, Feb. 7 and at New 
York, Apr. 7, 1877. Report, 77, ii, 1099. 
(Col. Z. B. Tower, Lt. CJols. H. G. Wright 
and Q. A. Gillmore.) 

Engineers in Charge: 

Maj. N. Michler, 1867-70. 

Col. 0. E. Babcock, 1873-77. Reports, 
78, 1166; 74, ii, 400; 76, ii, 815; 76, ii, 
694; 77, ii, 1095. 

Lt. Col. T. L. Casey, 1877-79. Reports, 
77, ii, 1103; 78, 1351; 70, 1885. 

Col. G. H. Elliot, 1892-94. Reports, 
92, 3361; 98, 4290; 94, 3203. 

Maj. J. G. D. Knight, 1895. Report, 
96, 4105. 

Capt. D. D. Gaillard, 1896-97. Re- 
ports, 96, 3914; 97, 3999. 

Capt. T. A. Bingham, 1898. Report, 
98 3630. 

Lt. Col. A. M. Miller, 1899-. Reports, 
99, 2785; 1900, 5196. 

Assists nt. T. B. Samo. Reports, 67, 
550; 68, 909; 69, 506; 70, 525. 

Leglslatfoii. 

Authority requested, 1873, by Col. Bab- 
cock to prevent further use of Dridge No. 
6 over Rock Creek as a thoroughfare, ex- 
cept for use of pedestrians, and the cars 
of the Washington & Georgetown R. R., 
for such time to enable them to build a 
bridge for their railroad, 78, 1166. 



Act of Mar. 3, 1875, provided for re- 
moval, within one year from Mar. 2, 1875, 
of the Washington & Geoigetown R. R. 
from bridge No. 6, 76, ii, 815, 816. 

Operations. 

1§67* Bridge No. 6 scraped and 
painted and some ornamental pieces, 
which Jiad become detached, were re- 
placed, 67, 550. 

1§67-4I§« Newsidewalkbuiltandma^ 
aoniy abutments repaired^ 68. 909. 

1 969-75. Brioge pamted and floor 
repaired, 69, 506; 76, li, 815. 

l§7§-80. Bridge repaired, 78, 1351; 
79, 1885; 80, 2345. 

1 §93-93. Wooden superstructure re- 
newed, 98, 4290. 

1 §93-94. Bridge paintedt 94, 3203. 

1 §94-95. Bridge repaired, 96, 4105. 

1 §95-96. New floor placed in bridge, 
96 8914. 

i§9§-99. Bridsepainted, 99, 3785. 

1 §99-1900. Floor renewed and 
bridge painted, 1900, 5196. 

Projects. 

Col. Babcock estimated, 1876, it would 
cost $70,000 toalter the Rock Creek bridge, 
76, ii, 694; 77, ii, 1098. 

Description of bridge No. 6, 77, ii, 1096, 
1099. 

Col. Casey estimated, 1877, it would 
cost 175,000 to alter the road and foot way 
over Rock Creek bridge, 77, ii, 1104. 

Sonrejrs. 

Maps. 77, ii, 1100. 



ROCK RIYER, ROLINE, DLL.. (O.) 

(City bridge.) 



Engineers. 

Chief of Enginbebs. Report, 96, 428. 

Plans. 

Alterations required within six months 
from May 22, 1895. New bearing was 
granted, pending which the time of com- 



pletion expired. New notice served re- 
Quiring alteration to be made in one of 
the three methods described and be com- 
pleted on or before Aug. 31, 1896. 96, 
428. 



ROUGE RITER, DELRAY, RICH. (S.) 
(Detroit & Lime Northern Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 98, 534. 



Plans. 

Modified plans approved Nov. 26, 1897, 
98, 534. 



a Quartcrmaster-OenerHl M. C. Meigs (designer and builder of Boek Greek bridge) resents critlcisma. 
Letters, 77, il, 1093. 
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ROIIGE Rirm, MEAR DETROIT, MICH. (S.) 

(Wabash R. R. Co.) 



Enn^lneert. 

Chuef op Enqinbebs. Report, 98 , 468. 

Enoinbeb in Chakgb. Maj. W. Lud- 
low. 

Plans. 

Plans for new bridge sabmitted Nov. 3, 



1892, approved Feb. 16, 1893, on condi- 
tion that the old bridge and central pier 
be removed, 98, 468. 



ROVOE RITER, DIX AVEinJE, MICH. (O.) 

(Ecorse and Springwells townships' bridge.) 



Engineers. 

Chief of Enoinbers. Report, 1900, 
702. 

Plans. 

Bridge to be removed or provided with 



a draw of 85 f. on or before May 15, 1900, 
1900, 702. 



ROIJOE RITER, FORT STREET, MICH. 

(Ecorse and Springwells townships' bridge.) 



Emsfneers. 

Chief of Enoinbbrs. Report, 1900, 
700. 



Plans. 

Plans for new bridge approved Jan. 5, 
1900, 1900, 700. 



ROrGE RIVER, RIVER ROAD CROSSING, WAYNE COUNTY, 

MICH. (S.) 

(Ecorse and Springwells townships' bridge.) 



Engineers. 

Chief of Engineers. Report, 96, 480. 
Engineer in Charge. Lt. Col. G. J. 
Lydecker. 



Plans. 

Approved Aug. 27, 1895, on condition 
that a channel be dredged through one 
of the draw passages to communicate 
with the river channel above and below, 
96, 480. 



SACRAMENTO RIVER, RALLS FERRY, SHASTA COUNTY, 

CAL.. (S.) 

(County bridge. ) 



Enf^neerf. 

Chief of Engineers. Report, 97, 533. 



Plans. 

Approved Dec. 8, 1896, 97, 533. 



SACRAMENTO RIVER, RUTTE CITY, CAL.. (A.) 



Enf^neers. 

Engineer in Charge. Capt. A. H. 
Pftyson. Report, 88, 2653. 



Plans. 

Bridge, if built at the localitv contem- 
plated, would form a serious obstruction 
to navigation, 88, 2652. 



SACRAMENTO RIVER, RUTTE CITY, CAL. (S.) 

(Glenn County bridge.) 



Enirincers. 

Chief of Engineers. Report, 98, 467. 
Engineer in Charge. Maj. W. H. 
Uener. 



Plans. 

Approved Jan. 4, 1893; completion of 
bridge reported on June 22, 1893, 98, 467. 
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SACRAMENTO RIYER, COLUSA, CAL. (S.) 

(Coluea County bridge.) 



Enn^lneors. 

Chief of Enginebrs. Report, 99, 623. 



Plans. 

Reoonstniction plans approved July 20, 
1899, 99, 623. 



SACRAMENTO RIVER, SACRAMENTO, CAL. (S.) 

(California Pacific R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 96, 479. 
Engineer in Charge. Maj. W. H. 
Heuer. 



Plans. 

Reconstruction plans approved June 11, 
1895, 96, 479. 



SACRAMENTO RIVER, TEHAMA, CAL.. (O. and A.) 

' (Southern Pacific Co. and Central Pacific R. R. Co.) 



Engineers. 

Chief of Engineers. Reports, 96, 428; 
98, 537. 



Plans. 

Specified alterations to be completed on 
or before Dec. 31, 1898, 96, 428. Plans 
approved Feb. 23, 1898, 98, 537. 



SAGINAW RIVER, NEAR RAY CITY, RAY COUNTY, MICH. ( S. ) 

(Interurban Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 96, 425. 



Plans. 

Modified plan and map of new location 
approved Jan. 15, 1896, 96, 425. 



SAOINAW RIVER, BAY CITY, MICH. (S.) 
(Detroit & Mackinac Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 96, 426. 



Plans. 

Approved Feb. 18, 1896, 96, 426. 



SAGINAW RIVER, RRISTOI. STREET, SAOINAW, MICH. (A.) 

(Central Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 96, 480. 
Engineer in Charge. Lt. Col. G. J. 
Lydecker. 

Plans. 

Bridge was damaged by cyclone in Sept. , 
1894, and repaired without lawful author- 
ity; complaint being made that the bridge 



was an obstruction to navigation, permis- 
sion was ^ven the company to allow the 
construction; approved Nov. 16, 1894, to 
remain temporarily on condition that all 
obstructions be removed by the onening 
of spring navigation, and the brioge be 
reconstructed by that time, 96, 480. 



SAGINAW RIVER, 



STREET, SAGINAW, MICH. (S.) 
(City bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 534. 



Plans. 

Approved Mar. 2, 1898, 98, 534. 



ST. AUGUSTINE CREEK. (See Ashley River, ) 

ST. CLAIR LAKE, NORTHWEST CORNER, MICH. (S.) 

(Rapid R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 98, 534. 



Plans. 

Plan of embankment, trestle and draw- 
bridge, approved Jan. 25, 1898, 98,534. 
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ST. CROIX RITER, STILLWATER, BIINN. (S.) 



Commerce. 



Lefflslatfon. 



Bridge would not materially obstruct Bridge authorized by Minnesota, 76, 



navigation, 76, ii, 315. 

Engineers. 

Chief op Engineers. Beports, 76, ii, 
92. Approved recommendations of Maj. 
Farquhar, 76, ii, 313. 



ii, 315. 

Plans. 

Description of bridge, 76, ii, 315. Maj. 
Farquhar recommended that the bridge 
be raised 2 f. Beport, 76, ii, 315. Aj>- 
proved by the Secretary of War, 76, li, 
314. 



ST. CROIX RITER, 1I¥K. AND MINN. (Sp.) 

((Chippewa Falls & Western By. Co.) 



Enn^lneers. 

Chief of Engineers. Beport, 84, 270. 

Lefflfllatlon. 

Authorized by act of Apr. 28, 1884, 84, 
270. 



Plans. 

Approved May 8, 1884, 84, 271. 



ST. CROIX RITER, OSCEOLA, ITIS. (Sp.) 

(Village bridge.) 



Engjineers. 

Chief of Engineers. Beport, 96, 422. 

liesislatlon. 

Village authorized to construct bridge 
by act of Mar. 2, 1895, 96, 422. 



Plans. 

Approved Sept. 12, 1895, 96, 422. 



ST. CROIX RIVER, BETWEEN STILLWATER AND TAYLORS 

FALLS, 1¥IS. AND MINN. (A.) 



Engineers. 

Engineer in Charge. Maj. C'. J. 
Allen, 1889. Beport, 89, 2798. 

Plans. 

The booms, piers, and logs of the St. 



Croix Boom Co. form obstructions to 
navigation for weeks, and sometimes 
months, of the season of navigation, 89, 
2798. 



ST. FRANCIS LAKE, NEAR LAKE CITY, ARK. (Sp.) 
( Jonesboro, Lake City & Eastern B. B. Co. ) 



Engineers. 

Chief of Engineers. Beport, 98, 532. 

IS^glslatlon. 

Compaiiy authorized to construct bridge 
by act of June 16, 1898, 98, 532. 



Plans. 

Approved Aug. 8, 1898, 98, 532. 



ST. FRANCIS LAKE, AT OR NEAR LAKE CITY, ARK. (Sp.) 

(St. Francis Bridge & Turnpike Co.) 



Engineers. 

Chief of Engineers. Beport, 97, 531. 

Legislation. 

Company authorized to construct bridge 
by act of Mar. 6, 1896, 97, 531. 



Planii 
Approved Aug. 24, 1897, 97, 631. 
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ST. FRANCIS RIVER. (See PHU Jean River. ) 

ST. FRANCIS RIVER, ARK. (O.) 
(St. Louis, Arkansas & Texas R. R. Co. ) 



Enf^neert. 

Chikf of Enginbiers. Reports, 80, 377 ; 
00, 342. 

Plans. 

Alterations required by Sept. 1, 1889, 
80, 377. 



Notice served as to alterations required, 
00, 342. 



ST. FRANCIS RIVER, REI.01V KENNETT, MO. (A.) 

(Paragould Southeastern R. R. Co.) 



Engineert. 

Chief of Enoinbers. Report, 06, 481. 

Engineer in Charge. Lt. W. L. Sibert. 

Plans. 

The bridge, constructed without au- 
thority, being an unreasonable obstruc- 



tion, the Attorney-General instituted pro- 
ceedings, under section 10, act of Sept. 
19, 1890, against the companjr; plans 
providing for a draw in the bridge ap- 
proved Mar. 26, 1895, 06, 481. 



ST. JOHNS RIVER, RIJFFAL.O RL.UFF, FL.A. (Sp., etc) 

(Jacksonville, Tampa A Key West Ry. Co. ) 



Enf^neert. 

Chief of Engineers. Report, 02, 407. 

Engineer in Charge. Maj. J. C. Mal- 
lery. 

Eief^slatlon. 

Company authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and 
act of Florida, 02, 407. 

Plan§. 

Plans for new bridge approved July 20, 
1892, 02, 407. 



ST. JOHNS RIVER, FOOT OF LAKE RONROE, FL.A. (S.) 

(Jacksonville, Tampa & Key West Ry. Co.) 



Enf^neert. 

Chief of Engineers. Report, 08, 469. 
Engineer in Charge. Maj. J. C. 
Mallery. 



Plans. 

Reconstruction plans approved June 1, 
1893, 03, 469. 



ST. JOHNS RIVER, PAX.ATKA, FL.A. (S.) 
(Jacksonville, St. Augustine & Indian River Ry. Co. ) 



Enf^neers. 

Chief of Engineers. Report, 06 , 477. 
Engineer in Charge. Maj. T. li. 
Handbury. 



Plans. 

Plans for reconstruction of bridge sub- 
mitted Sept. 1, 1894; modified Sept 20, 
1894; approved Oct. 9, 1894, 06, 477. « 



ST. JONES RIVER. (See Oiristlana River and—) 

ST. JOSEPH HARBOR, ST. JOSEPH, RICH. (A.) 

(Railway.) 



Commerce. 

Bridge a serious obstruction to naviga- 
tion, 76, ii, 317. 

Engineers 

Board of Engineers. Convened at St 
Joseph, Mich., June 10, 1875. Board 



recommend modifications of this brid^ 
76, ii, 317. (Majs. Houston, Gillespie, 
and Mansfield. ) 

Plans. 

Description of bridge, 76, ii, 316. 
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ST. JOSEPH HARBOR, NEAR EMTRANCE, MICH. (A.) 

(Chicago & West Michigan Ry.) 



Engineers. 

Engineer in Chabqb. Maj. W. Lud- 
low, 1889. Report, 89, 2801. 



Plans. 

Bridge an obetruction to navigation, 
80, 2801. 



ST. JOSEPH RIVER, NEAR ROrTK, MICH. (A. and O.) 

(Chicago & Weet Michigan Ry. Co.) 



Engineers. 

Chief of Enoinbbrs. Reports, 89, 
375; 90, 340; 92, 411; 93, 471. 

Legislation. 

Secretary of War appproved May 17, 
1889, the recommendation that the alter- 
ations being made in the draw, be put to 
trial, 89, 375. 

Plans. 

On Dec. 4, 1888, alterations were or- 
dered, and a draw with two openings of 



100 f. each constructed. Removal of ob- 
structions in draw, required by Apr. 30, 
1889. 89. 375; 90, 340. Removal of ob- 
structions to a depth of 15 f. on or before 
May 15, 1892, ana also construction of an 
additional draw on or before Nov. 1, 1892, 
92, 411. On company's protest, after 
removal of obetruction. Secretary of War 
deferred construction of nortn draw; 
alterations made in 1888 and 1891, ap- 
proved Feb. 9, 1893, 98, 471. 



ST. JOSEPH RIVER, NEAR ST. JOSEPH, RICH. (A.) 

(Railway.) 



Engineers. 

Engineer in Charge. Capt. D. W. 
Lockwood. Report, 88, 2585. 



Plans. 

Description of the bridge, 88, 2585. 
Capt. LoNckwood proposed to replace the 
existing south draw with a pivot draw 
having clear openings of 100 f., 88, 2586. 



ST. JOSEPH RIVER, ST. JOSEPH TO RENTON IIARROR, 

RICH. (A.) 



Engineers. 

Enqinbsr in Charge. Maj. W. Lud- 
low, 1889. Report, 89, 2801. 



Plans. 

Three wooden bridges, more or less an 
obetruction to navigation, 89, 2801, 2802. 



ST. JOSEPH RIVER, RICH. (S.) 
(St. Joseph Valley Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 97, 533. 



I^lans. 
Approved Mar. 11, 1897, 97, 533. 



ST. LAWRENCE, NEAR HOOANSRIJRG, N. Y. (Sp.) 

(Northern New York R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 97, 531. 

Legislation. 

to construct bridge 
~ 531. 



Company authorized toco 
by act of Mar. 2, 1897, 97, 



Plans. 

Approved Aug. 21, 1897, 97, 531. 



ST. LAWRENCE RIVER, RORRISTOWN, N. Y. (Sp.) 

(St. Lawrence Ry. Co. ) 



Engineers. 

Chief of Engineers. Reports, 94, 
425; 96, 476. 

Engineer in Charge. Capt. S. S. 
Leach. 

Legislation. 

Company authorized to construct 
bridge by act of Feb. 9, 1893, 94, 425. 



Plans. 

Approve<i Feb. 6, 1894, 94, 425. Mod- 
ified plans approved Aug. 29, 1895. 96, 
476. 
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ST. liOlJIS RIVER, CONNORS POINT, 1¥IS., TO RICES POINT, 

MINN. (S.) 

(Duluth & Superior Bridge Co., temporary bridge.) 



Eiiiineeri. 

Chibf of Engineers. Report, 96, 477. 

Enoinbbr in Charge. Maj. C. B. 
Sears. 



Plans. 

Plans for temporary bridge approved 
Deo. 15, 1894, 06, 477. 



ST. LOUIS RIVER, CONNORS POINT, WIS., TO RICES POINT, 

RINN. (Sp.) 

( Duluth & Superior Bridge Co. ) 

bridge by act of Apr. 24, 1894, amanding 
act Aug. 4, 1894, 96, 476. 

Plans. 

Approved April 4, 1895, 96, 476. 



Enf^neert. 

Chief of Engineers. Report, 96, 475. 

Engineer in Charge. Maj. C. B. 
Sears. 



Legislation. 

Company authorized to construct 



ST. I^UIS RIVER, DUL.rTH, MINN., TO SUPERIOR, WIS. (S.) 
(Superior Rapid Transit Ry. Co., and the Duluth Street R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 96, 425. 



Plans. 

Plans for a temporary pile and trestle 
bridge approved Nov. 23, 1895, 96, 425. 



ST. LOUIS RIVER, DULUTH, RINN., TO SUPERIOR, WIS. (S.) 
(Superior Rapid Transit Ry. Co., and the Duluth Street Ry. Co.) 



Engineers. 

Chief of Engineers. Reports, 97, 
533. 



Plans. 

Plans for a temporary pile and trestle 
bridge approved Nov. 20, 1896, 97, 533. 



ST. LOUIS RIVER, AROUT 19 MILES AROVE SUPERIOR, 

IVIS. AND RINN. (Sp., etc.) 

(Superior Belt Line & Terminal Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 92, 
403. 



Plans. 

The Duluth, Red Wing & Southern 
R. R. Co. relinquished its right, granted 



Engineer IN Charge. Capt. W. L. by act of Feb. 24, 1891, to the other bene- 



Fiflk. 

Legislation. 

Company authorized to construct 
bridge by act of Feb. 24, 1891, 92, 403. 



ficiary of the act whose modified plans 
were approved Dec. 26, 1891, 92, 403. 



ST. LOUIS RIVER, BELOW FOND DU LAC. (A.) 



Engineers. 

Engineer in Charge. Maj. J. F. 
Quinn, 1889. Report, 89, 2798. 



Plans. 

St. Louis Boom Co., maintains a log 
boom which is an obstruction to naviga- 
tion, 89, 2798. 



ST. LOUIS RIVER, FROM ORASSY POINT, RINN. (O.) 

(8t. Paul & Duluth Rwy. Co.) 



Engineers. 

Chief of Engineers. Reports, 89, 376; 
90, 342. 

Plans. 

Alterations required by Sept. 1, 1889, 
89, 376. 



Notice served as to required alteration; 
Attorney-General notified that the altera- 
tions were not made in the required time, 
90, 342. 
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ST. l.OlJI§ RIYER, MINN. AND 1¥IS. (Sp.) 

(Northern Pacific R. R. Co.) 



Iiii0lneer«. 

Board of Enoinbkrs. Convened to con- 
sider and report upon plan and location 
of bridge, 86, 1928. Board recommended 
approval of plans with following modifi- 
cations: Omission of open span between 
the drawspan and Rices Pomt, and that 
the company shall construct, whenever 
required, a draw near the Wisconsin 
shore. 86, 1930. (Lt. Col. Poe, Majs. 
Mackenzie and Allen. ) 



Bridge authorized ])y act of Feb. 27, 
1873, 86, 293. Requirements of act, 86, 
1927. 

Plans. 

Reason for change in location proposed 
by railroad company, 86, 1925, 1927. 

Plan describea as proposed by railroad 
company, 86, 1929. Modifications recom- 
mended by Board of En^neers, 86, 1930. 

Draw on Wisconsin side subsequently 
provided for, 86, 1936. 



ST. L.OIJIS RIVER, WIS. (Sp.) 

(Wisconsin & New Duluth Bridge Co.) 



Enf^neers. 

Chibf of Engineers. Report, 96, 423. 

liegfslatlon. 

Company authorized to construct bridge 
by act of Mar. 2, 1895, 96, 423. 



PlaiM. 

Modified plans approved Feb. 27, 1896, 
96, 423. 



ST. L.1JCIE RITER, FL.A. (S.) 
(Jacksonville, St. Augustine & Indian River Ry. Co. ) 

Englneen. i Plans. 

Chief OF Engineers. Report, 98, 471. ' Approved Aug. 15, 1893, 93,471. 

Engineer in Charge. Lt. A. M. • 
D'Armit I 

ST. MARYS FAL.L.S CANAL.. (See St, Marys Rirer.) 



ST. RARYS RIVER, OA. AND FL.A. (Sp.) 
(Florida Central & Peninsular R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 98 , 464. 

Engineer in Charge. Capt. 0. M. 
Carter. 



Lieglftlatlon. 

Construction authorized Feb. 14, 1893, 
98, 464. 
Plant. 

Approved Mar. 28, 1893, 98, 464. 



ST. RARTS RIYER AND ST. RARYS FAL.L.S CANAL., AT THE 
RAPIDS OF THE ST. RARYS RIYER, RICH. (Sp.) 

(Sault Ste. Marie Bridge Co. ) 



Engineers. 

Chief of Engineers. Report, 88, 308. 

Engineer in Charge. Col. O. M. Poe, 
1891. Report, 91, 3869. 



Lei^l§latlon. 

Construction authorized by act of July 
8, 1882, 88, 2461. 91, 3869. 

Plans. 

Lt. Col. Poe approves of location of 
bridge as proposed, 88, 2468. 



SAKONNET RIYER, R. I. (See Sakojinet River— Vol. 11,) 

(Stone Bridge.) 



1628 



ANALYTICAL AND TOPICAL INDEX TO 



SAKONIVET OR SEACONNBT RIVER, TOrERTOM, R. I. (O.) 

(Old Colony R. R. Co. ) 



Enfineert. 

Chibf of Enoinebrs. Report, 03, 474. 

Plans. 

Specified alterations required on or be- 



fore July 1, 1894. On July 1, 18W, fur- 
ther specified alterations required. 03, 

474. 



SAKONMET RITER, TIYERTON, R. I. (A. and O.) 

(New York, New Haven A Hartford R. R. Co.) 



Enf^neers. 

Chief of Enoinsbrs. Reports, 08, 
538; 00, 624. 

Plans. 

Specified alterations to be completed 



on or before May 1, 1899, 08, 538. Pro- 
ceeding were instituted aeainst company ; 
plans m accordance with specified re- 
quirements approved Jan. 16, 1899, 00, 
624. 



SALEM RITER. {See SchuylkiU Rwer.) 

SALOIE RITER. (See Petit Jean River,) 

SAL.KAHATCHIE RIVER. (See Ashley River.) 



SAIiT RITER, NEAR WEST POINT, KT. (S.) 
J Louisville, St. Louis & Texas Ry. Co.) 



Enf^neers. 

Chief of Engineers. Report, 03, 
469. 

Engineer in Charge. Lt. Col. G. J. 
Lydecker. 



Plans. 

Modified plans approved May 15, 1893, 
03, 469. 



SAN RERNARD qilTER, €mjR€mi.L.S FERRY, 

(Brasoria County bridge. ) 



. (S.) 



Enf^necrs. 

Chief of Engineers. Report, 04, 426. 

Engineer in Charge. Maj. A. M. 
Miller. 



Plans. 

Approyed Nov. 7, 1893. 
completed, 04, 426. 



Reported 



SANDUSKY RAY, OHIO. (Sp., etc.) 
(Lake Shore & Michigan Southern Ry. Co.) 



Engineers. 

Chief of Engineers. Reports, 09, 
403; 08, 466. 

Engineer in Charge. Lt Col. J. A. 
Smith, 1892-93. 

Ijeglslatlon. 

Company authorized to construct bridge 



under act of Sept 19, 1890, sec 7, and 
act of Ohio, 02, 403. 

Plans. 

Original plans approved Jan. 16, 1892, 
02, 403. Modified plans approved Nov. 
23, 1892, 03, 466. 



SAN JOAqUIN RIYER, CAL. (S.) 
(Alameda & San Joaquin R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 06, 424. 



Plans. 

Approved Sept 23, 1895, 06, 424. 
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BAN JOA4|Vm RITER, CAL.. (8.) 

(Central Pacific R. R. Co.) 



Biifflneen. 

Chief of Enoinkebs. Report, 06, 478. 
Engikkbb in Chajiob. Maj. W. H. 
Hener. 



Plaiii. 

Plans for reconstruction of bridge sub- 
mitted Apr. 19, 1895, modified May 7, 
1895; approved May 21, 1895, 06, 478. 



SAN JOA4IIJIN RITER, GARWOOD FERRY CROSSING, CAL. 

(S.) 

(San Joaquin County bridge. ) 



En^neera. 

Chibf of Enoinbbrs. Report, 03, 
467. 

E^oiKKKB IN Chabob. Maj. W. H. 
Heaer. 



Plana. 

Approved Jan. 3, 1893, 03, 467. 



SAN JOAqUIN RITER, NEAR GRAYSON, CAL., (S.) 

(Stanislaus County bridge. ) 



Emsfneera. 

Chibf of Enqinbebs. Report, 03, 466. 

Enginbbb in Chabob. Maj. W. H. 
Heuer. 



Plans. 

Approved Sept. 29, 1892; completion 
of bndge reported on June 10, 1893, 03, 
466. 



SAN JOAqVIN RITER, HIL.L.S FERRY, CAL.. (S.) 
(Stanislaus and Merced counties' bridge.) 



Enirfneera. 

Chief of Enoineebs. Report, 00, 
623. 



Plans. 

Approved July 27, 1899, 00, 623. 



SAN JOA4|UIN RITER, NEAR STOCKTON, CAL.. (S.) 
(San Francisco & San Joaquin Valley R. R. Co.) 



Enf^neen. 

Chief of Enoineebs. Report, 00, 
620. 



Plana. 

Approved Sept 1, 1898, 00, 620. 



SANTEE RITER, S. C. (A.) 

(Northeastern R. R. Co.) 



Engineers. 

Enoinebb in Chabob. Capt. W. H. 
Bixby. Report, 88, 2548. 

Plans. 

'Capt. Bixby recommended that the 



drawspan openings of the bridge be pro- 
vided with suitable fenders, 88, 2548. 



SANTEE RITER, AROIJT 17 MILES RELOW HOITTK OF 

CONGAREE RITER, GA. (S.) 

(Manchester & Augusta R. R. Co.) 



Eniineers. 

Chief Of Enoinbbbs. Report, 08, 470. 

Enoinebb in Chabob. Capt. F. V. 
Abbot. 



Plans. 

Approved June 20, 1893, 03, 470. 



SATULLA RITER, GA. (See Ogeecfiee River,) 
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§AIJGIJIS RIYER, MAM. (S.) 
(Metropolitan Park Commission of Massachusetts. ) 



Engineers. 

Chief of Enoinbebs. Report, 90, 
622. 



Plans. 

Approved Mar. 16, 1899,. 90, 622. 



SAVGrS RIYER, BETWHEM SAIJGUS AND LYUIN., MASS. (S.) 

(Lynn & Boston R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 99, 
622. 



Plans. 

Reconstruction plans approved Mar. 
14, 1899, 99, 622. 



»\rANNAM RIVER. (See Ashley River. ) 



SATANNAH RIVER, NEAR AUGUSTA, GA. (A and O.) 

(Charleston & Western Carolina Ry. Co.) 



Engineers. 

Chief of Enqineebs. Reports, 99, 
624, 625. 

Plans. 

Plans conforming to specified require- 



ments, u>proved June 10, 1899, 99, 624. 
Specified alterations required on or before 
Nov. 1, 1899, 99, 625. 



SAVAIVNAH RIVER, REL.OW AUGUSTA, GA. (O.) 

(Port Royal & Augusta Ry. Co. ) 



Engineers. 

Chief of Engineers. Report, 91, 435. 



Plans. 

Specified alterations required on or be- 
fore Nov. 1, 1891, 91, 435. 



SAVANNAH RIVER, NEAR AUGUSTA, GA. (S.) 

(Port Royal & Augusta Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 94, 429. 
Engineer in Charge. Capt. O. M. Car- 
ter. 

Plans. 

Plans for erection of certain structures 



for protection of this bridge and for train- 
ing the channel through the drawspan, 
approved June 20, 1894, 94, 429. 



SAVANNAH RIVER, RETWEEN HUTCHINSONS ISLAND AND 

THE MAINLAND, GA. (Sp.) 

(Geoi^gia & Alabama Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 99, 619. 

Legislation. 

Company authorized to construct bridge 
by act of Feb. 2, 1899, 99, 619. 



Plans. 

Approved Mar. 11, 1899, 99, 619. 



SAVANNAH RIVER, NEAR SISTERS FERRY, EFFINGHAR 

COUNTY, GA. (Sp.) 

(The South Bound R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 9 1 , 429. 
Engineeb in Charge. Lt. 0. M. Car- 
ter- 



Legislation. 

Company authorized to construct bridge 
by act of Aug. 7, 1890, 91, 429. 

1^1 ans 
Approved Nov. 4, 1890, 91, 429. 
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SAWTER CREEK, O80KO8H, ITIS. (S.) 

(City bridge.) 



En^liieers. 

Chijsf of ENGnnsBs. Report, 99, 
621. 



Plans. 

Reconstniction plauB approved Jan. 17, 
1899, 99, 621. 



8€mmJU£<E. BITER, PHILADELPHIA, PA. (8.) 

(City bridge.) 



En^neer*. 

Chief of Engikekrb. Report, 97, 534. 



Plans. 

Approved Apr. 17, 1897, 97, 534. 



8€HlJTE.KnL.L. BITER— PHILADELPHIA, PA. (8p. and A.) 



Commerce. 

Large and increasing. Bridge a serious 
obstruction to navigation, H. Doc. 62, 43d 
Cong., Istsess. 



Legislation. 

Bridge authorized by Congress, H. Doc. 
62, 43d Cong., Ist sess. 



SCHlJirLKILL BITEB AT PHILADELPHIA, PA.; BANCOCAS 
BITEB, N. J.; BACCOOBI CREEK, N. J.; SALEM CREEK, IV. J.; 
THE NORTH BRANCH OF THE SITSOIJEHAIVIVA, PA.; THE 
THOROUGHFARE BETWEEN CAPE BAY AND GREAT 
BAY AT ATLANTIC CITY, N. J.; AND ACB08§ FBANK- 
FOBD. PENSAIJKEN, WOODBIJBY, BANTU A, DABBY, BID- 
LEY, AND C1IE§TEB CBEEK§, N. J. 



Engineers. 

Enoinber in Chaboe. Lt. Col. H. M. 
Robert Report, 88, 2612. 



Plans. 

Description, 88, 2612. 



8COTT8 CBEEK, NOBFOLK COUNTY, TA. (§.) 

(Norfolk & Carolina R. R. Co.) 



Engineers. 

Chief of Enoineers. Report, 96, 477. 

Engineer in Charge. Capt. T. L. 
Casey. 



Plans. 

Approved, Jan. 9, 1895. Bridge com- 
pleted. 96, 477. 



SCUPPEBNONG BITEB, TYBBELL COUNTY, N. C. (O.) 

(County bridges. ) 



Engineers. 

Chief of Engineers. Report, 99, 625. 

Plans. 

Required a 40-foot draw in each bridge 



to be completed without delay after the 
money to pay the expenses thereof should 
be deposited with the county commission- 
ers, 99, 625. 



§EEKONK (PAWTUCKET) BITEB, PBOTIDENCE, B. L (S.) 

(City bridge. ) 



Engineers. 

Chief of Engineers. Report, 96, 478. 
Engineer in Charge. Capt. W. H. 
Bixby. 



Plans. 

Plans for reconstruction of bridge, in 
place of ** central or red" bridge, approved 
Feb. 5, 1895, 96, 478. 



8EINE BITEB, FBANCE. (See Thames Eiver, England,) 



1682 



ANALYTICAL AND TOPICAL INDEX TO 



80EBOTOAN BITER, SHBBOTOAN, WIS. (Sp., etc) 
(Milwaukee, Lake Shore & Weetem Ry. Co.) 



Engineers. 

Chief of Enginbebs. Report, 92, 402. 
Enginebb in Chabgb. Maj. C. £. L. B. 
Davis. 

Iiegislation. 

Company authorized to construct 



bridse under act of Sept 19, 1890, sec. 7, 
and Dy act of the Wisconsin State legis- 
lature, 92, 402. 

Plans. 

Plans for new bridge approved Dec. 23, 
1891, 92, 402. 



SHREirSBIJRY RITER, 0IOH1.AND BEACH, N. J. (8p.) 

(Navesink R. R. Co. ) 



Engineers. 

Chief of Engineers. Report^ 92, 401. 
Engineer in Charge. Capt. T. L. 
Casey. 

Legislation. 

Company authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of New Jersey, 92, 401. 

Plans. 

Modified plan approved Dec. 2, 1891, 
92, 401. 



S0REW§BIJBY RITER, §OIJTH BBANCH (OCEANPOBT 

CBEEK), OCEANPORT, N. J. (O.) 

(New York & Long Branch R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 96, 428. 

Plans. 

Alterations to be made in either of two 



methods described on or before Sept. 1, 
1896; time extended to May 1, 1897, 96, 

428. 



SKAGIT RITER, BOVBIT TERNON, SKAGIT COViyTT, ITASH. 

(Sp., etc.) 

(County bridge.) 



Engineers. 

Chief of Engineers. Report, 92, 407. 
Engineer in Charge. Capt. T. W. 
Symons. 

l<eglslatlon. 

County authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of Washington, 92, 407. 

Plans. 

Modified plans approved July 25, 1892, 
92, 407. 



SKABOKAWA CREEK, WASH. (S.) 
(Wahkiakum County bridge. ) 



Engineers. 

Chief OF Engineers. Report, 94, 429. 
Engineer in Charge. Maj. J. C. Post. 



Plans. 

Approved July 30, 1894, 94, 429. 



SNAKE RITER, BETWEEN L.El«l[ST01f, IDAHO, AND CON- 
CORD, WASH. (Sp.) 

(Lewiston-Concord Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 98, 532. 

Legislation. 

Company authorized to construct 
brid e by act of Feb. 15, 1898, 98, 532. 



Plans. 

Plans submitted Nov. 26, 1897, modi- 
fied July 6, 1898; approved Aug. 24, 1898, 
98,532. 
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§]VAKE RI¥ER, NOMi: CITY, ALASKA. (8p.) 
(Cape Nome Transportation, Bridge & Development Co.) 



Engineers. 

Chief op Engineers. Report, 1900, 
698. 

l<eglslaUon. 

Company authorized to construct 



bridge by act of May 4, 1900, 1900, 
698. 

Plans. 

Approved May 21, 1900, 1900, 698. 



SNAKE BITER, ]VEAR TEXAS FERRY, ITASHIBIOTOIV. (Sp.) 

(Oregon Ry. <fe Navigation Co.) 



Eni^neers. 

Chief of Engineers. Report, 89, 370. 

Eno INKER IN Charge. Maj. W. A. 
Jones. 

l«eglfllaUon. 

Company authorized to construct 



bridge by act of July 9, 1888, 89, 370. 

Plans. 

Approved Feb. 1^, 1889. Bridge com- 
pleted Apr. 30, 1889. 89, 370. 



SNOHOBilSH RITER, EVERETT, WASH. (Sp., etc.) 
(Land River Improvement Co., of Everett.) 



Engineers. 

Chief of Engineers. Report, 92, 406. 

Engineer in Charge. Capt. T. W. 
Symons. 

Legislation. 

Company authorized to construct 



bridge under act of Sept. 19, 1890, sec. 
7, and act of Washington, 92, 406. 

Plans. 

Approved June 2, 1892, 92, 406. 



SNOHOmiSII RIVER (Sec. 33, T. 39 N^ R. 5 E.), AND EBEY 
SL.OUOH (Sec. 4, T. 3S N., R. 5 E.), WILIiAHIETTE HIERID- 
I AN , WASH. ( Sp., etc. ) 

(Snohomish, Skykomish & Spokane Ry. and Transportation Co.) 



Engineers. 

Chief of Engineers. Report, 92, 400. 

liCglslatlon. 

Company authorized to construct 
bridges under act of Sept. 19, 1890, sec. 
7, and act of Washington, 92, 400. 

Plans. 

Approved Oct. 30, 1891. Bridge across 



Ebey Slough reported completed in 
accordance with approved plan, but 
bridge across Snohomish River had but 
one clear draw-opening of 99 f., instead 
of two of 100 f. each, as required. Report 
dated Apr. 4, 1892. 92, 400. 



SlVOHOBilSH RIVER, SNOHOHISH, WASH. (Sp., etc.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 92, 400. 
Engineer in Charge. Capt. T. W. 
Symons. 

Legislation. 

City authorized to construct bridge 

9207—02 103 



under act of Sept. 19, 1890, sec. 7, and act 
of Washington, 92, 400. 

Plans. 

Approved July 22, 1891. Completion 
of bridge reported on Dec. 5, 1891. 92, 
400. 
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SNOHOmiSH RITI»9 NEAR SNOHOllilSH CITir, ITASM. 

(Sp., etc.) 

(St. Paul, Minneapolis & Manitoba Ry. Ck). ) 



Engineers. 

Chief OF Enoinbebs. Report, 92, 407. 
Engineer in Change. Capt. T. W. 
BymonB. 

Lefflslatlon. 

Ck>mpany authorized to constnict 



bridge under act of Sept. 19, 1B90, sec 7, 
and act of Wafihing:ton, 92, 407. 

Plant. 

Modified plan approved July 28, 1892, 
92, 407. 



SIVOqiTALllilE RITER9 NOTELTY, irA§H. (S.) 

(King County bridge.) 



Englneen. 

Chief of Enginsbrs. Report, 1900, 
699. 



Plans. 

Approved Sept. 14, 1899, 1900, 699. 



SBKHtVALMIE RITER, ITASH. (8.) 
(Snohomish County bridge. ) 



Engineers. 

Chief of Engineerr. Report, 96,426. 



Plans. 

Approved June 9, 1896, 96, 426. 



SNOqUALimE RITER, NEAR TOLT, IT ASH. (§.) 

( King County bridge. ) 



Engineers. 

Chief of Engineers. 
700. 



Report, 1900, 



Plans. 

Approved Nov. 22, 1899, 1900, 700. 



§OUTB[ RAY, EL.K RITER, RETTYEEN RAY CITY AND E.AI1>. 

LAW, WA§H. (Sp., ete.) 

(Chehalis County bridge. ) 



Engineers. 

Chief of Engineers. Report, 92, 408. 

Engineer in Charge. Capt. T. W. 
Symons. 

Leglslalion. 

County authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and 
act of Washington, 92, 408. 

Plans. 

Modified plan approved Aug. 15, 1892, 
92, 408. 



SOUTH FORKED DEER RITER, TENN. (A.) 
(Two railroad and five county bridges.) 



Engineers. 

Engineer in Charge. Capt E. Berg- 
land. Report, 88, 2554. 



Plans. 

Removal of such of the bridges as are 
unused recommended, and the insertion 
of draws in the others, 88, 2554. 



SOUTH FORKED DEER RIYER, REULS DEPOT, TElfN. (O.) 

(Louisville <fe Nashville R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 96, 428. 



Plans. 

Specified alterations required within six 
months from Nov. 21, 1895. Alterations 
completed. 96, 428. 
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8OVT0 RITER, N. J. (O.) 
(Baritan River R. R. bridge. ) 



Chief of Ekginbkrs. Report, 89, 376. 



Plans. 

Alterations required by June 1, 1889; 
time extended to July 11, 1889, then to 
July 21, 1889. No action taken. 89,377. 



SPlJirTElV DVYYIL. CREEK, N. Y. (O.) 

(New York Central & Hudaon River R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 91 , 435. 



Plans. 

Specified alterations required on or 
before Dec. 1, 1891, 91, 435. 



SPVYTEN DCYTIL. CREEK, N. Y. 

(N. Y. C. AH. R. R. R. Co.) 



Engineers 

Chief OF Engineers. Reports, 94, 430; 
98, 534. 

Engineer in Charge. Lt. R. Mc- 
Gregor. 



Plans. 

Plans for new bridge approved Aug. 
28, 1894, 94, 430. Plans for temporary 
bridge approved Nov. 22, 1897. 98, 534. 



§TATEIV ISLAND SOVIfD, ARTHUR KILL.. (Sp.) 



Commerce. 

I>imensionsoftows,87,2633; 88,2424. 
Height of vessel masts, 87, 2634. 

Engineers. 

Chief OF Engineers. Reports, 87, 3:^7, 
2637; 88, 308; 2421. 

Boards of Engineers. 

Report of Board of 1886, 87, 2632. 

Convened at New York City, Apr. 10, 
1888, by 8. 0. Nos. 8 and 9, to examine and 
report upon Staten Island Bridge. Re- 
port, 88. 2423, 2429 (Col. Casey and Lt. 
Cols. Robert and Hains). 



Minority report, 88, 2426 (Maj. ICing 
and Capt. Maguire). 

Legislation. 

Bridge authorized by act of June 16, 
1886, 87, 337. 

Act authorizing construction of bridge 
at Arthur Kill, 88, 2425. 

Plans. 

Description of alterations as proposed 
by the Board, 88, 2425. 
Description of plans proposed, 87, 2635. 



STATEIV ISLAND SOIJMD, WESTFIELD, N. Y. (Sp.) 



Engineers. 

Chief OF Engineers. Report, 88, 308. 

Board of Engineers. Convened at 
New York City, Apr. 10, 1888, by 8. O. 
Noe. 8 and 9, to examine and report upon 
construction of a bridge at Westfield, N. 
Y., across Staten Island Sound. Report, 
88, 2430. (Col. Casey, Lt. Cols. Robert 
and Hains, Maj. King, and Capt. Ma- 
guire.) 



Legislation. 

Authorized by Senate bill 1850, 88, 
2430. 

Plans. 

The Board reported adversely to a draw 
and recommended a cantilever bridge of 
three bays, the center bay to be not less 
than 900 f. in the clear, with a clear 
height over the channel way at m. h. w. 
of 150 f., 88, 2430. 



STEAMBOAT BITER, WtNlH. (S.) 
(St. Paul, Minneapolis & Manitoba Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 98, 
534. 



Plans. 

Approved Mar. 14, 1898, 98, 534. 
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BTIULAOlTAmSH BITER, ITASH. (8.) 
(Snohomish County bridge.) 

Knfflneen. I Plans. 

Chief of Enoinbbrs. Report, 94, Approved July 13, 1804, 94, 429. 
429. 

Enoinbbr in Chabob. Capt. T. W. 
Symons. 



STONE HOUSE COVE, CURTIS BAT, 

(Anne Arundel County bridge. ) 



. (A.) 



Englneen. 

Chibf of Enginbbbs. Report, 99, 
624, 626. 

PUUDM. 

Prooeedinga instituted, turntable pier 



with 30-f. opening on each side, reqnired 
on or before Dec. 31, 1899; reconstruc- 
tion plans in accordance approved Aug. 
10, 1899, 99, 624, 626. 



STUROEON BA¥, mns. (S.) 

( Ahnapee & Western Ry. Co. ) 



Engineers. 

Chibf of Enginbbbs. Report, 94, 
428. 

Enginbbb in Chabgb. Maj. J. F. Greg- 
ory. 



Plant. 

Approved Apr. 30, 1894, 94, 428. 



STUBOEOBI BAY, mns. (O.) 
(Sturgeon Bay Bridge Co.) 



Engineers. 

Chibf of Enginbbbs. Report, 1900, 
702. 

Plans. 

Required substantial work to replace 



the pier protection and to protect the 
abutments with suitable lines of fender 
piling on or before Mar. 15, 1900, 1900, 
702. 



SULLITANS ISLAND, CHABE.ESTOBI HARBOB, ACBOSS 

COVE, S. €. (8.) 

(Mount Pleasant & Seaview City R. R. Co.) 



Engineers. 

Chibf of Enginbbbs. Reports, 98, 469 ; 
94, 431 

Enginbbr in Chargb. Capt. F. V. Ab- 
bott. 

Plans. 

Approved Apr. 18, 1893, 98, 469. 



Company ordered, Feb. 20, 1894, to re- 
move some piles and a swing bridge from 
the center pier, to be done within 30 
davs; afterwards extended to 60 days, 
94, 431. 



SULPHUR RITER, ARK. (Sp.) 
(Texarkana & Shreveport R. R. Co.) 



Engineers. 

Chibf of Enginbbbs. Report, 95, 474. 
Enginbbb in Chabgb. Capt. J. H. Wil- 
lard. 



Legislation. 

Company authorized to construct bridge 
by act of May 28, 1894, 96, 474. 

Plans. 

Approved Oct. 16, 1894, 95, 474. 
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SUIf FL.OWER AND YAZOO RIT1S8. (§p. ) 

(Georgia Pacific R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 88, 309, 
2488. 

Legislation. 

Bridge authorized by act of Mar. 3, 
1887, 88, 2488. 



Plans, 

Capt Willard approved of proposed 
bridge dimensions with the recommenda- 
tion that the draw opening be increased 
from 115 f. in the clear to 126 f. , 88, 2488. 



8UfiM|V£HA]VIVA BITER. (See Christiana River, WUmingtan, Del, etc.) 



SlJfiMIVEHANNA RI¥ER, NORTH BRANCH OF. (See SchuylkiU 

Eiver,) 

SWAir CREEK, TOE.EBO, OHIO. (§•) 
(Lake Shore <Sc Michigan Southern Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 97, 
531. 



Plans. 

Reconstruction plans approved Sept. 
15, 1896, 97, 531. 



SiriNOllIISH 8L.OIJOH9 WA§H. (O.) 
(Seattle & Northern R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 91 , 433. 

Plans. 

Required alterations to be completed 
on or before Jan. 1, 1891 ; time informally 



extended to Apr. 1, 1891. Officer in 
charge reported that the work would 

Srobably be completed by Oct. 9, 1891. 
1, 433. 



gWINOBISH SLOUOH, 8KAOIT COUNTY, WASH. (Sp., ete.) 

(County bridge.) 



Engineers. 

Chief of Engineers. Report, 92, 404. 
Engineer in Charge. Capt. T. W. 
Symons. 

Legislation. 

County authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and 
act of Washington, 92, 404. 

Plans. 

Approved Apr. 21, 1892, 92, 404. 



TACOBA, ACROSS THE SHIP CHANNEL, IT ASH. (S.) 

(Tacoma CHty bridge. ) 



Engineers. 

Chief of Engineers. Report, 94, 426. 
Engineer in Charge. Capt. T. W. 
Sjonons. 

Plans. 

Approved Sept. 29, 1893. Upon the 



city's application of Oct. 30, 1893, the 
Secretary of War authorized, Nov. 15, 
1893, certain modifications of the speci- 
fied conditions respecting the location of 
piers. 94, 426. 



TALLAHATCHIE RITER, PHILIPP, BISS. (Sp.) 
(Delta Cooperage Co., and the Yazoo & Mississippi Valley R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 97, 530. 

Legislation. 

Company authorized toconstnict bridge 
by act of May 28, 1896, 97, 530. 



Plans. 

Approved June 1, 1897, 97, 530. 
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TALLAHATCHIE RITER, NEAR gWAIf LAKE, mSS. (Sp.) 

(Tallahatchie County bridge. ) 



Engineers. 

Chief of Engineers. Report, 1900, 
698. 

Legislation. 

County authorized to construct bridge 
by act of Mar. 1, 1900, 1900, 698. 



Plans. 

Approved June 25, 1900, 1900, 698. 



TAIflfERS CREEK, NEAR NORFOLK, TA. {».) 

(Norfolk Ry. & Light Co.) 



Engineers. 

Chief of Engineers. Report, 1900, 
700. 



Plans. 

Approved Feb. 15, 1900, 1900, 700. 



TANNERS CREEK, NEAR NORFOLK, TA. (8.) 

(Norfolk & Atlantic Terminal Co.) 



Engineers. 

Chief of Engineers. Report, 99, 621. 



Plans. 

Approved Jan. 18, 1899, 99, 621. 



TANNERS CREEK, TA. (A.) 
(Tanners Creek Drawbridge Co.) 



Engineers. 

Chief of Engineers. Report, 96, 427. 

Plans. 

Proceedings having been instituted 
against the company, reconstruction 



plans, providing for an increased width 
of draw opening, and to be in lieu of 
changes required in notice dated May 16, 
1896, were approved June 23, 1896, 96, 
427. 



TAR RITER, TARRORO, N. C. (8p., etc.) 
(Albermarle & Raleigh R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 92, 408. 

Engineer in Charge. Maj. W. S. Stan- 
ton. 

Legislation. 

Company authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of North Carolina, 92, 408. 

Plans. 

Plans for new bridge approved Aug. 8, 
1892, 92, 408. 



TAR RITER, TARRORO, AND RELL8 RRIDOE, 13 miLES 

ARO¥E TARRORO, N. C. (O. AND S.) 

(Edgecombe County bridges.) 



Engineers. 

Chief of Engineers. Re^x^rts, 95, 483; 
96, 426. 

Plans. 

Each bridge to have a drawspan, with 
clear openings of 30 f., to be placed over 



the middle channel, the openings parallel 
with current and draws easily worked, to 
be completed on or before Feb. 1, 1^, 
96, 483. 

Reconstruction plans for the Tarboro 
bridge, approved «rune 5, 1896, 96, 426. 



TAUNTON OREAT RITER, RETHHEEN DIOHTON AND 

RERKLEY, Hi ASS. ( S. ) 
(Bristol County bridge.) 



Engineers. 

Chief of Engineers. Report, 96, 
427. 



Plans. 

Reconstruction plans approved Aug. 11, 
1896, 96, 427. 
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TAinVTOBi BITER, MASS., SOMERSITr TO TJUUL RIT£R. (O.) 

(Old Colony R. B. Co.) 



Engineers. 

Chikp of Engineers. Reports, 89, 
374; 90, 340. 

Engineer in Charge. Maj. W. K. 
Livermore. Report, 88, 2659. 

Liegltlatlon. 



The matter was referred to the Depart- ®®» 2659. 



Notice served as to alterations required, 
90,340. 

Plant. 

Maj. Livermore recommended placing 
the draw protection parallel to the cur- 
rent, and increasing the draw opening. 



ment of Justice with request that action 
be taken as prescribed by law, 89, 375. 



Alterations required by May 1, 1889. 
No action taken. 89, 375. 



TAYIX>RS BAYOIJ9 TEX. (S.) 

(Jefferson County bridge.) 



Engineer*. 

Chief of Engineers. Reports, 96, 
426; 98, 535. 

Plans. 

Approved June 30, 1896, 96, 426. Re- 



construction plans, to replace the one de- 
stroyed by storm, approved Mar. 28, 1898, 
98,535. 



TECHE BAYOIJ, BREAIJX BBIDOE, ST. ]IIABTIlVyiE.L.E, L.A. 

(S.) 

(St Martin Parish bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 536. 



Plans. 

Approved July 8, 1898, 98, 536. 



TECHE BAYOIJ, BUL.L.ABDS COTE, L.A. (8.) 

(St. Martin Parish bridge. ) 



Engineers. 

Chief of Engineers. Report, 1900, 
698. 



Plans. 

Approved Sept. 11, 1899, 1900, 698. 



TECHE BAYOU, CAL.U1IIET PL.AIVTATI01W, L.A. (8.) 

(Daniel Thompson's bridge.) 

Engineers. ; Plans. 

Chief of Engineers. Report, 98, 535. Approved May 5, 1898, 98, 535. 

TECHE BAYOIJ, JEANERETTE, E.A. (S.) 

(Town bridge.) 

Engineers. 1 Plans. 

Chief of Engineers. Report, 97, 532. | Approved Nov. 13, 1896, 97, 532. 



TECHE BAYOU, NEAR LOREAUYILLE, L.A. (8.) 

(Adrien Gonsoulin's bridge.) 



Engineers. 

Chief of Engineers. Report, 94, 429. 

Engineer in Charge. Maj. J. B. 
Quinn. 



Plans. 

Approved July 26, 1894, 94, 429. 



TECHE BAYOU, RUTH PL.AMTATIOM, ST. mARTIN PARISH, 

L.A. (S.) 

(R. Martin Sugar Co., Limited.) 



Engineers. 

Chief of Engineers. Report, 99, 622. 



Plans. 

Approved Apr. 20, 1899, 99, 622. 
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TECBOS BAYOU, ST. JOIIM§ PLANTATION, ST. HARTm 

PARISH, E.A. (S.) 

(J. B. Levert*8 bridge. ) 



Eiifineers. 

Chief of Engineers. Report, 1900, 
699. 



Plans. 

Approved Sept. 11, 1899, 1900, 099. 



TECHE BAYOU, ST. NARTUV PARISH, LA. (S.) 

(J. B. Levert'e brid^.) 



Eiii^lneers. 

Chief of Enoinbers. Report, 97, 534. 



Plans. 

Approved Apr. 29, 1897, 97, 534. 



TECHE BAYOU, NEAR ST. RARTINTIULE, LA. (S.) 
(Keystone Plantation, John Peters, agent.) 



Engineers. 

Chief of Enoinsebs. Report, 96, 427. 



Plans. 

Reconstruction plans approved Aug. 18, 
1896, 96, 427. 



TECHE BAYOU, ST. HARTINTILLE, ST. HARTIN PARISH, 

LA. (S.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 97, 534. 



Plans. 

Approved July 28, 1897, 97, 534. 



TENNESSEE BITER. (See Ohio Riwr.) 



TENNESSEE RITER. (O.) 



Engineers. 

Chief of Engineers. Report, 90, 339. 

Legislation. 

Notice served upon the East Tennessee, 



Virginia & Geoi^gia, and the Memphis & 
Charleston R. R. companies as to required 
alterations, 90, 339. 



TENNESSEE RITER, DANTILLE, TENN. (S.) 
(Louisville & Nashville R. R. Co.) 



Engineers. 

Chief of P^ngineerh. Report, 98, 536. 



Plans. 

Reconstruction plans approved June 
14, 1898, 98, 536. 



TENNESSEE RITER, FLORENCE, ALA., DECATUR, ALA., 
BRIDOEPOBT, ALA., JOHNSONTILLE, TENN., AND OIL- 
BERTSTILLE, KY. (A.) 

(Five bridges.) 



Engineers. 

Engineer in Charge. Lt. Col. J. W. 
Barlow. Report, 88, 2638. 

Plans. 

Lt. Col. Barlow reported that the in- 
terests of navigation required the abate- 



ment or material modification of the Flor- 
ence bridge, and that the drawspans of 
the bridges at Bridgeport, Johnsonville, 
and Gilbertsville should be enlarged to 
150 f. in the clear, 88, 2640. 



TENNESSEE RITER, FLORENCE, ALA. (O.) 
(East Tennessee, Virginia & Georgia Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 91, 
435. 



Plans. 

Specified alterations required, and com- 
pleted by Sept. 1, 1891, 91, 436. 
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TEBmESSEE BITER, FLORENCE, AE.A., JOHBiSOBIiniE.l.E, 
TENN., AND OIL.BERTSTIL.L.E, KY. (A.) 

(Memphis & Charleston; the Nashville, Chattanooga & St. Louis; and the Chesapeake, 

Ohio <Sc Southwestern railroads. ) 



Englneen. 

Enoinbbr in Chasob. Maj. W. R. 
King. Report, 88, 2562. 

Plant. 

Maj. King recommended the removal 



and relocation of the draws in these 
bridges. 88, 2563. 

Tabular statement of bridges on the 
Tennessee and Cumberland rivers, 88, 
2565. 



TEMNESSEE RITER, FliORENCE, AE.A. (O.) 

(Memphis & Charleston R. R. Co.) 



En^lneen. 

Chief of Enoinbebs. Report, 89, 374. 



Plans. 

Alterations required by June 1, 1889; 
time extended to Dec. 1, 1889, 89, 374. 



TEMNESBEE RITER, JOIIM8iniE.L.E, TENN. (8p., etc.) 

(Nashville, Chattanooga & St. Louis Ry. Co.) 



Enf^iieers. 

Chief of Enoineess. Reports, 90, 340 ; 
92, 401; 98, 472. 

Engineer in Charge. Lt. Col. H. M. 
Robert.- 

l<eglslaUon. 

Company authorized to construct new 
bridge unaer acts of Aug. 11, 1888, and 
Sept. 19, 1890, sec. 4, 90, 340; 92, 401. 



Plans. 

Proceedings being begun anew under 
the above acts, plans for new bridge, to 
replace the old one, were approved Nov. 
19, 1891. New bridge to oe completed 
and such portions of old structure as 
would obstruct navigation removed on 
or before Nov. 15, 1894; modified plans 
for altering old bridge approved Apr. 
13, 1893. 92, 401; 98,472. 



TENNESSEE RITER, IiBIOXTIL.L.E, TENN. (Sp.) 

( Marietta & North Georgia R. R. Co., successors to the Knoxville Southern R. R. Co. ) 



Englneerf. 

Chief of Engineers. Report, 98, 463. 
Engineer in Charge. Lt. Col. H. M. 
Robert. 

lieg^slatlon. 

Company authorized to construct bridge 
by act of Auff. 9, 1890; amended as to 
time within which the bridge was to be 
commenced and completed by act of July 
26, 1892, 98, 463. 



Operations. 

On Feb. 8, 1893, bridge reported com- 
pleted, 98, 463. 

Plant. 

Knoxville Southern R. R.'s plan ap- 
proved Feb. 27, 1890. Modified plans of 
the Marietta & North Georgia R. R. Co. 
approved Sept. 29, 1892, but merger of 
companies not recoghizea. 98, 463. 



TENIVESSEE RITER, ILI(rOXTIL.E.E9 TENN. (Sp.) 

(Knox County bridge. ) 



Engineers. 

Chief of Engineers. Report, 96, 424. 

Leiislatlon. 

County authorized to replace existing 
structure by act of Mar. 28, 1896, 96, 
424. 



Plans. 

Plans to replace the existing structure 
approved June 13, 1896, 96, 424. 



TEIVNESSEE RITER, CHATTANOOOA. (Sp.) 
(Memphis and Charleston R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 88, 309, 
2513. 

Legislation. 

Bridge authorized bv act of Feb. 28, 
1887, 88, 2510. 



Plans. 

Modified plans submitted, giving 270 f. 
in the clear, would afford no obstacle to 
existing navigation, 88, 2512. 
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TE]V]VES§1JS RIYER (LITTLE), NEAR IVIL.ES FERRT, 

TENN. (O.) 

(Marietta <fe North Greoi^a Ry. Co.) 



Engineers. 

Chief of Enoinebbs. Report, 9 1 , 435. 



Plans. 

Specified alterations required on or be- 
fore Jan. 1, 1892, 91, 435. 



TENNESSEE RITER, PERRYTU.L.E, TENN. (Sp.) 

(Tennessee Midland R. R. Co.) 



Engineers. 

Chief of Enginbebs. Report, 90, 336. 

Eieglslatlon. 

Authorized by act of May 14, 1888, 90, 
336. 



Plans. 

Revised plan and location submitted, 
and approved bv the Secretary of War 
Aug. 21, 1889, 90, 336. 



TENSAS RI¥ER, DANIELS FERRY, LA. (Sp.) 
(The New Orleans, Natchez & Fort Scott R. R. Co.) 



Engineers. 

Chief of Enoinbers. Report, 90, 337. 

Legislation. 

Authorized by act of Mar. 1, 1889, 90, 
337. 



Plans. 

Plan and location submitted, and ap- 

§ roved by Secretary of War Dec. 19, 188®, 
O, 337! 



TENSAS RITER, NEAR mORILE, ALA. (S.) 

(Louisville & Nashville R. R. Co.) 



Engineers. 

Chief of Engimebrs. Report, 1900, 
699. 



Plans. 

Reconstruction plans approved Sept. 
28, 1899. 1900, 699. 



THAMES RIVER, ENOLANB, ANB SEINE RITER, FRANCE. 



Engineers. 

Engineer in Chabge. Lt. Col. J. 
Newton, 1875. Report, 76, ii, 228. 



Projects. 

Description of bridges crossing both 
rivers, 75, ii, 228. 



THAMES RITER, ENTRANCE TO LONO ANB CLARKS COTE, 

CONN. (S.) 

(Norwich & Worcester R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 98, 536. 



Plans. 

Plans for openings to be left at tbee^e 
localities (between Allyns Point and 
Groton), approved July 11, 1898, 98,536. 



THAMES RITER, NEAR NEW LONDON, CONN. (Sp.) 



Engineers. 

Chief of Engineers. Report, 84, 269. 

Board of Engineers. Report, 84, 
1770. (Col. Newton, Lt. Col. Elliot, and 
Maj. McFarland, U. S. Army, and Capt. 
Phythian and Comdr. Mahan, U. S. 
Navy. ) 

Legislation. 

Bridge authorized bv act of March 3, 
1883, 84, 269. 



Plans. 

The following modifications were 
recommended by Board of En^iieers and 
approved by Secretary of War: The 
bridge to be raised to leave a clear height 
of 30 feet at high water; the draw to be 
provided with suitable pier rests; a steam 
fog-signal and suitable lights to be at- 
tached to the bridge, 84, 1770. 
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THREE-HinLi: CREEK, AE.A. (A.) 
(Mobile County bridge. ) 



Engineers. 

Chief of Engineers. Report, 98, 473. 

Enginbeb in Chaboe. Maj. A. N. 
Damrell. 



Plans. 

Plans, for change to drawbridge, ap- 
proved Ai)r. 24, 1893, 98, 473. 



THREE-miiE CREEK, NEAR ]IIOBnL.E, AL.A. (A.) 

(Mobile & Birmingham Ry. Co.) 



Enn^iieers. 

Chief of Engineers. Report, 94, 430. 

Engineer in Charge. Ma}. A. N. 
Damrell. 

Plans. 

Proceedings having been instituted 



affainst the R. R. Company, alteration 
plans were approved Nov. 29, 1893, on 
condition thvt the existing obstruction be 
removed by Feb. 11, 1894; time extended 
to May 11, and to July 31, 1894, 94,430. 



THREE-MILE CREEK, NEAR ROBILE, ALA. (S.) 

(Mobile County bridge.) 



Enfflneers. 

Chief of Engineers. Report, 1900, 
700. 



Plans. 

Approved Jan. 18, 1900, 1900, 700. 



TOmRIOREE RIVER, WATERLY, OA. (Sp.) 

(Georgia Pacific R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 88, 
309,2508. 

Legislation. 

Bridge authorize<l bv a(!t of Mar. 3, 
1887, 88, 2508. 



Plans. 

Bridge as proposed not considered an 
obstruction to navigation, 88, 2508. 



TORRIOREE RI¥ER, linSS. (8p.) 
(Monroe Coimty bridge. ) 



Engineers. 

Chief of Engineers. Report, 99, 
618. 

Legislation. 

County authorized to construct bridge 
by act of July 7, 1898, 99, 618. 



Plans. 

Modified plans approved Nov. 3, 1898, 
99, 618. 



TOWNSEND OUT, TOWIVSEND, RE. (8.) 

(Town'bridge. ) 



Engineers. 

Chief of Engineers. Report, 96, 
426. 



Plans. 



Approved May 1, 1896, 96, 426. 



TOWN CREEK, M. C. (A.) 
(County bridge. ) 



Plans. i insertion of a drawspan of 40 f. clear be 

Capt. Bixby recommended that the i required, 88, 2546. 
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TOWN CREBK, BRUMS WICK COUMTY, N. €. (A.) 



Engineers. 

Engineer in Charge. Oapt F. A. 
Hinniaii. Report, 88, 2543. 



Plans. 

Draw opening or the removal of the 
bridge recommended, 88, 2&43. 



TRADE1¥ATER RITER, KY. (Sp.) 

(Ohio Valley R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 88, 309. 

l<eglslatlon. 

Bridge authorized by act of Feb. 21, 
1887, 88, 2472. 



Plans. 

Description of proposed bridge, 88, 
2473. 

Maj. Stickney reported that the bridge, 
when finished as proposed, would pre- 
sent no material obstacle to navigation, 
88, 2473. 



TRAIL. CREEK, FRABIKLIIV §TREET, RICHIOABI CITY, IND. 

(A. and §p.) 

(City bridge.) 



Engineers. 

Chief of Engineers. Report, 90, 338. 
Engineer in Charge. Maj. W. Lud- 
low, 1889-90. Report, 89, 2803. 

Iieglslatlon. 

Construction authorized by acts of June 
29, 1888, 89, 2803; and April 22, 1890, 
90, 338. 



Plans. 

If properly constructed, and particu- 
larly if maneuvered by steam, this bridge 
would not obstruct navigation to any 
great extent, 89, 2803. 

Plan and location submitted, and ap- 
proved by Secretary of War June 4, 
1890, 90, 338. 



TRAIL CREEK, SIXTH STREET, RICHIOAIV CITY, OTD. (A.) 

(City bridge.) 



Engineers. 

Engineer in Charge. Maj. W. Lud- 
low, 1889. Report, 89, 2803. 



Plans. 

Partly obstructs navigation, 89, 2803. 



TRENT RITER, NEWRERM, N. C. (O.) 
( Atlantic & North Carolina R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 94,431. 



Plans. . 

Specified alterations required on or be- 
fore Sept. 1, 1894; time extended to Apr. 
1, 1895, 94, 431. 



TRENT RITER, NEWRERN, N. C. (S.) 

(Craven County bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 533. 



Plans. 

Approved Oct. 26, 1897, 98, 533. 



TRENT RITER, NEAR POLLOKSTIIXE, N. C. (S.) 

(Atlantic Coast Line bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 536. 



Plans. 

Reconstruction plans of pivot pier of 
draw approved Aug. 2, 1898, 98, 536. 



TRINITY RITER, AROTE RARIANNA, TEXAS. (8.) 

(Houston, East <fe West Texas Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 97, 534. 



Plans. 

Reconstruction plans approved May 8, 
1897. 97. 534. 
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TROUT CREEK, FLA. (O). 

(Florida Central & Peninsular R. R. Co.) 



Engineers. 

Chief of Enoinsbbs. Report, 9 1 , 436. 

Plans. 

To so arrange the drawspan^and re- 



move piles as to give a clear paasape 
through the drawspan, alterations to be 
and were completed by July 20, 1891, 91, 
435. 



TVIXS CREEK, TVLLS, Bi. C. (O.) 
(Currituck County bridge. ) 



En^neer*. 

Chief of Enginsbbs. Report, 92, 411. 



Plans. 

Specified alterations required to be and 
were completed by June 1, 1892, 92, 411. 



UNITED STATES, FOX RITER, JOHN STREET, APPLETON, 

WIS. (S.) 

(City bridge. ) 



Engineers. 

Chisf of Enoinebrs. Report, 97, 532. 



Plans. 

Reconstruction plans approved Oct. 10, 
1896, 97, 532. 



TER1IIIE.IOIV RITER, ARRETnL.l.E, E.A. (S.) 

(Vermilion Parish bridge.) 



Enirineers. 

Chief of Enoineebs. Report, 96, 425. 



Plans. 

Reconstruction plans approved Sept. 
23, 1895, 96, 425. 



WARASH RITER, NEAR REROm, IND. (Sp.) 

Plans. 



Engineers. 

Chief of Enoineerb. Report, 82, 263; 
2011. 

Lei^islation. 

Bridge authorized by act of June 30, 
1879, 82, 263. 



Approval of, recommended by Chief of 
Engmeers, 82, 2011. 



WARASH RITER. (A.) 

(1, Main street bridge at Lafayette; 2, Lake Erie & Western R. R. bridge at 
Lafayette; 3, WabMh, St. Louis & Pacific R. R. bridge at Attica; 4, Chicago & 
Great Southern R. R. bridge at Attica; 5, Indiana, Bloomington & Western R. R. 
bridge at Covington, and Columbus & St. Louis R. R. bridge near Lodi, Ind. ) 



Engineers. 

Engineer in Charge. Maj. A. M. 
Miller. Report, 88, 2556. 

Plans. 

Mai. Miller reported all these bridges 
complete obstructions to steamboat navi- 



gation at and above a medium stage of 
water, and recommended the insertion of 
drawKj)anH over the h. w. channel, of 60-f . 
width in the clear, 88, 2557. 



WARASH AND WHITE RITERS, IND. (A.) 



Engineers. 

Chief of Engineers. Report, 90, 341. 

Engineer in Charge. Maj. A. Stick- 
ney. Report, 88, 2647. 

Assistant. O. L. Petitdidier. Report, 
88, 2647. 

Plans. 

List of bridges without draws and form- 



ing total obstructions at high BtageSy 88, 
2648. Maj. Stickney recommenoed that 
it be made optional with the bridge own- 
ers whether they insert a draw and guard 
pier or raise their bridges enough to ob- 
tain 20-f . clearance between the lower cord 
and h. w. mark, 88, 2648. 
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W4£.£.USKI RITEB, ORE«. (Sp., etc.) 
(Clatsop County bridge.) 



Engineer*. 

Chief of Enginbbbs. Report, 92, 400. 
Enginseb in Chabob. Maj. T. H. 
Handbury. 

Liegislation. 

County authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of Oregon, 92, 400. 

Plant. 

Modified plans approved Oct 26, 1891, 
92,400. 



WARRIOR RIVER, FOSTERS FERRY, A£.A. (8.) 

(Tuscaloosa County bridge. ) 



Engineers. 

Chikf of Enoineebs. Report, 99, 623. 



Piann. 

Approved July, 19, 1899, 99, 623. 



WAPPOO CUT, ST. AIVOREWS PARISH TO JAIIIES ISLAND, 

S. €. (S.) 

(Wappoo Bridge Co.) 



Engineers. 

Chief of Engineebs. 'Report, 99, 620. 



Plans. 

Approved Sept. 22, 1898, after change 
made in location, 99, 620. 



WARRIOR RIVER, TUS€AIX>OSA COUNTY, AL.A. (Sp., etc.) 

(Mobile & Ohio R. R. Co.) 



Engineers. 

Chief of Engineebs. Report, 97, 531. 

Liegislation. 

Company authorized to construct bridge 
by act of June 11, 1896, 97, 531. 



Plans. 

Approved Aug. 19, 1897, 97, 531 



WARRIOR RIVER, TUSCALOOSA TO NORTHPORT, ALA. (O.) 

(Tuscaloosa County bridge. ) 



Engineers. 

Chief of Engineebs. Report, 96, 483. 

Plans. 

Requiring a draw to be placed in bridge 



between pier No. 1 and pier No. 2 to give 
a clear opening of 90 f. ; to be completed 
on or before Dec. 1, 1895, 96, 483. 



WASHUVOTOIV, D. C— CABIN JOHN BRIDOE (STONE 

BRIOOE) . 

(Bridge No. 4.) 



Contracts. 

IS 73. Lee Palmer & Co., coping 
( contract annulled ) . J. Muddaman, cop- 
ing (contract annulled). R. A. Shinn & 
Co., 6,950 c. f. coping. 72, 1022, 1023. 

Engineers. 

Engineers in Charge: 

Maj. G. H. Elliot, 1871. Report, 71, 
949. 

Maj. O. E. Babcock, 1872-76. Reports, 
72, 1022; 73, 1166; (Col.) 76, ii, 693. 

Col. G. H. Elliot, 1892-94. Reports, 
92, 3360; 93, 4290, 4298; 94, 3203. 

Maj. J. G. D. Knight, 1895. Report, 

95, 4105. 

Capt. D. D. Gaillard, 1896. Report, 

96, 3914. 



Assistant. T. B. Samo. Report, 71, 
955. 

Operations. 

IS 73. Cutting and setting stone for 
repairs to bridge, 73, 1167. 

IS 75-76. Pavements repaired, 76, 
u, 693. 

lS9d-93. Roadway repaired, 98, 
4290. 

1S94-95. Bridge repaired with vit- 
rified brick, 95, 41(S. 

1S95-96. Parapet walls repaired, 
96, 3914. 

Projects. 

Maj. Elliot submitted, 1871, plans for 
repairs, 71, 949. 
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WASHINGTON, D. €.— COL.L.EGE POND. (Iron.) 

(Bridge No. 5.) 



Engineers. 

Engineers in Charge: 

Maj. N. Michler, 1867-69. 

Col. O. E. Babcock, 1873-76. Reports, 
78, 1166; 74, ii, 400; 75, u, 815; 76, ii, 
694. 

Lt. Col. T. L. Casev, 1880. Report, 
80, 2345. 

Lt. Col. A. M. Miller, 1900. Report, 
1900, 5196. 



AssiOTANT. T. B. Samo. Reports, 
67, 550; 69, 506 

Operation*. 

1S67* Bridge is in a good condition, 
67, 550. 

1§6§-1900. Bridge painted, 69, 
506; 80, 2345, 1900, 5196. 



l^ASmNOTON, D. €.— ORIFFITH PARK BRHMSE. 

(Bridge No. 3.) 



Contraeto. 

187a. R. A. Shinn & Co., 3,106 c. f. 
coping, 72, 1023. 

Engineers. 

Enoinbees in Charge: 

Maj. G. H. Elliot, 1871. Report, 71, 
949. 

Maj. O. E. Babcock, 1872-76. Reports, 
72, 1023; (Col.) 76, ii, 690. 

Col. G. H. Elliot, 1892-94. Reports, 
92, 3361; 98, 4290. 4298; 94, 3203. 

Maj. J. G. D. Knight, 1894. Report, 
94, 4105. 



Capt. D. D. Gaillard, 1896. Report, 
96, 3914. 

Assistant. T. B. Samo, Report, 71, 
955. 

Operations. 

1§76. Pavements repaired, 76, ii, 
693. 

1 §93-94. Bridge repaired with vitri- 
fied bricks, 94, 4105. 

1 §9 5-96. Parapet walls repaired, 
96, 3914. 



H^ASHINOTON, D. €.— RECEITIIVO RESERVOIR (DELE- 

€AR£.IA). 

(Wooden bridge over waste channel. ) 
Engineers. I 1 §93-95. Bridge repaired, 98, 4290; 

Engineers in Charge: i ^'L'-^JL^'a^ x- ^ • j 

Lt. Col. T.L. Casey, 1880-81. Reports, " 1895-96. Extensive repairs made. 



80, 2348; 81, 2703. 

Col. G. H. Elliot, 1892-94. Reports, 
92, 3360; 98, 4290, 4299; 94, 3203. 

Maj. J. G. D. Knight, 1895. Report, 
95, 4105. 

Capt. D. D. Gaillard, 1896. Report, 
96, 3914. 

Capt. T. A. Bingham, 1898. Report, 
98 3630. 

Lt. Coi. A. M. Miller, 1899-1900. Re- 
ports, 99, 3785; 1900, 5196. 

Operations. 

1§§0-§1. Bridge rebuilt, 81, 2704. 



96 3914. 

i§97-9§. Floor repaired, 98, 3630. 

l§9§-99. Minor repairs made, 99, 
3785. 

1 §99-1900. Floor renewed, 1900, 
5196. 

Projeels. 

Description of bridge. In a dangerous 
condition. 80, 2348. 

Erected in 1863, rebuilt in 1881, 81, 
2704. 

Col. Elliot estimated, 1893, it would 
cost $18,000 to replace this bridge with a 
masonry bridge, 98, 4299. 



WASHIIVOTOIV AqUEDlJCT, STONE BRIIMSES ON. 



Contracts. 

1§73. T. Harvey, cut-stone parapets 
and coping for bridges Nos. 1, 2, and 3, 
73, 1167. 

Engineers. 

Engineers in Charge: 

Maj. N. Michler, 1867-70. 

Maj. G. H. Elliot, 1871. 

Maj. O. E. Babcock, 1872-73. Reports, 
72, 1022; 78, 1167. 

Assistant. T. B. Samo. Reports, 67, 
549; 68, 908; 69, 505; 70, 524; 71, 955. 

Operations. 

I§66-67. Bridges Nop. 1, 2, 8, and 



5 are unfinished, 67, 549; 68, 908; 69, 
405; 70, 524. 

l§73-73. Bridges Nos. 1, 2, and 3 
completed, 74, ii, 399. 

Projects. 

Importance of these bridges can not be 
overestimated. In their present state 
they are rapidly deteriorating, and if 
winters contmue as cold and as change- 
able as the last, their usefulness for aque- 
duct purposes will soon become seriously 
irapairea. 67, 549. 
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WATEREE Rirm, H. C. (A.) 
(SoQth Carolina R. R and Wilmington, Columbia & Augusta R. R.) 



Enf^neers. 

Engineer in Charge. Capt. W. H. 
Bixby. Report, 88, 2548. 

liegUlatlon. 

Use of South Carolina R. R. bridge 
without draw authorized by State acts of 
1853 and 1858, 88, 2548. 



Plans. 

Capt. Bixby reported both bridges an 
obstruction to navigation, and recom- 
mended that the insertion of suitable 
drawspans 60 f. in the clear be required, 
88,2548. 



1¥EST BAT, OAL.TESTON ISLAND TO TIROINIA POINT, TEX. 

(SPm etc.) 

(Galveston County bridge.) 



Engineers. 

Chief of Engineers. Report, 99, 407. 

Engineer IN Charge. Maj. C. J. Allen. 

fjei^lfilatlon. 

County authorized to construct bridge 



under act of Sept. 19, 1890, sec. 7, and act 
of Texas, 92, 407. 

I^ftans 
Approved July 20, 1892, 92, 407. 



WE8TPORT RIVER, EAST BRANCH, WESTPORT POINT, 

MASS. (S.) 

( Bristol County bridge. ) 



Engineers. 

Chief of Engineers. Report, 94, 429. 

Engineer in Charge. Capt. W. H. 
Bixby. 



Plans. 

Approved July 5, 1894, 94, 429. 



WEST RITER, KIMBERL.T ATENIJE, CONN. (O.) 

(New Haven & Orange bridge.) 



Eni^lneers. 

Chief of Engineers. Report, 1900, 
702. 



Planf. 

Specified alterations required on or be- 
fore Oct. 14, 1900, 1900, 702. 



WHITE OAK BAT, HOUSTON, TEX. (S). 
(Missouri, Kansas & Texas R. R. Co.) 



Eni^ineen. 

Chief of Engineers. Report, 93, 466. 
Engineer in Charge. Maj. C. J. Allen. 



Planf. 

Approved Nov. 28, 1892, 93, 466. 



WHITE RITER, IND. (See Wabash River.) 

WHITE RITER, NEAR DECKERS STATION, AND ABOTE 
THE HOIJTH OF THE WEST FORK, IND. (A.) 

( Evansville & Terre Haute R. R. Co. and the Evansville & Indianapolis R. R. Co. ) 

Eni^ineers. Draw should be placed in the Evansville 

Engineer in Charge. Maj. A. M. Mil- and Indianapolis bridge, and the location 

ler. Report, 88, 2558. of the draw in Evansville and Terre Haute 

Plans. bridge changed, 88, 2558. 
Description of the bridges, 88, 2558. 



WHITE RITER, INO. (O.) 
(Evansville & Terre Haute R. R. Co. and Indianapolis R. R. Go.) 



Eni^ineers. 

Chief of Engineers. Report, 89, 376. 



Plant. 

Alterations for the 2 bridges required 
by Jan. 1, 1890, 89, 376. 
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WmTE RITER, NEAR ORI1.L.A, WASH. (S.) 

(King Connty bridge.) 



Ghixf of Enoinbebs. Report, 99, 623. 



Plans. 

Approved June 10, 1899, 99, 623. 



WILLAMETTE RITER, AL.BAIVY, OREO. (Sp.) 

(Oregon Central & Eastern R. R. Co.) 



Engineers. 

Ch iep op Enoinxbbs. Report, 96, 422. 

Eiegislatlon. 

Company aathorized to construct 
bridge by act of June 24, 1884, 96, 422. 



Plans. 

Alteration plans, reducing the length 
of the fixed spans, approved Sept. 30, 
1895, 96, 422. 



WnXAHETTE RITEP PORTLAND, ORE«. (Sp.) 



Comneree. 

Requirements of, on Willamette River, 
82, 2046, 2047, 2061, 2056, 2083, 2091. 

Engineers. 

Chief of Enginsers. Reports, 78, 
63, 592; 89, 263; 86, 292; 87, 339. 

Board op Enoinbbrs. 

Convened at Portland, Oreg., in No- 
vember, 1872, and reported in favor of 
the plan, with certain requirements of 
location. Report, 78, 593. Approved 
by Chief of Engineers and Secretary of 
War, Jan. 2, 1873, 73, 593. (Lt. Col. 
Alexander, Majs. Stewart, Mendell, and 
Robert, and Lt. Weeden. ) 

Report, 87, 2663-2669. 

Legislation. 

Bridge authorized by act of Feb. 2, 
1870, 73, 592. 

State legislation, 1878, authorizing con- 
struction of bridge, 82, 2043, 2044, 87, 
2669. 



Plans. 

Described, 78, 594. Submitted by 
city of Portland, Oreg., referred to Board 
of Engineers, 78, 592. 

General description of bridge proposed, 
82, 2052, 2080. 

Opposition to construction of bridges 
at location proposed, 82, 2044, 2G46, 
2058, 2068. 

Construction of bridge commenced in 
1880, 82, 2050. Width of spans consid- 
ered inadequate and location of bridge 
improper, 82, 2064. 

Action of Department of Justice toward 
protecting the rights of the United States, 
82, 2067, 2072. 

Injunction granted against construc- 
tion of bridge by United States circuit 
court, 1881, 82, 2082, 2094. 

Petition in 1885 for construction of 
bridge, 85, 1918. 



WILLAMETTE RITER, RURIVSIDE AUTD KNIOHT-i^mrRT 
STREETS, PORTL.AJVD, OREG. (Sp., etc.) 

(City bridge.) 



Engineers. 

Chief of Enotneess. Report, 92, 409. 

Board of Engineers. (Maj. T. H. 
Handbury, Capt. T. W. Symons, and 
Lt. H. Taylor.) 

Engineer in Charge. Maj. T. H. 
Handbury. 

Legislation. 

City authorized to construct bridges 



under act of Sept. 19, 1890, sec. 7, and 
act of Or^on, 02, 409. 

Plans. 

Plans for 2 drawbridges; reported 
adversely upon by Board of Engmeera' 
recommendation tor disapproval; con- 
curred in by the Chief of Engineers; ap- 
proved Aug. 24, 1892, 92, 409. 



WILLAMETTE (LOWER) RIYER, PORTLAIVD, OREO. (A.) 

(North Pacific R. R. bridge, and wagon bridge.) 



Engineers. 

Engineer in Charge. Capt. C. F. 
Powell. Report, 88, 2593. 

9207—02 104 



Plans. 

Both structures a menace to navigation; 
should be wholly removed, 88, 2593. 
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WU.L.AHETTE (UPPER) RITER, ORE«. (Ferry cables 

.) (A.) 

Plain. 

List of localities at which sach obetrae- 
tioDB exist, 88, 2590. 



En^neers. 

Enginkbr in Chabob. Maj. W. A. 
Jones. Report, 88, 2590. 



WILLAMETTE RIYER, SALEM, OREO. (8p.) 



En^neers. 

Chief of Enginekbs. Report, 87, 339. 

BoabdofEnoinbbbs. Of 1887. Report, 
87,2683. 

Legislation. 

Bridge authorized by act of July 29, 
1886. 



Plans. 

Bridge already built whenplans were 
submitted for approyal. With slight 
modifications the oridge not a serious ob- 
struction to navigation, 87, 339, 2687. 



WILLAMETTE RITER, ALBAIVT, WASH. (8p., etc.) 

(City bridge. ) 



Engineers. 

Chief of Engineers. Report, 02, 402. 

Engineer in Charge. Maj. T. H. 
Handbury. 



Legislation. 

Company authorized to construct bridge 
by act of Dec 26, 1890, 92, 402. 

Plans. 

Modified plans approved Dec 23, 1891, 
92, 402. 



WILLAPA RITER, SOUTH ARM, WASH. (Sp., etc) 

(United Railroads of Washington.) 



Engineers. 

Chief of Engineers. Report, 92, 407. 

Engineer in Charge. Capt T. W. 
Symons. 



Legislation. 

Company authorized to construct bridge 
under act of Sept 19, 1890, sec 7, and 
act of Washington, 92, 407. 

Plans. 

Approved July. 7, 1892, 92, 407. 



WILMINOTON LA<SOOIV SLOIJOH, IMNER HARBOR OF SAN 

PEDRO, €AL. (S.) 

(Kerckhoff-Cuzner Mill & Lumber Co.) 

^Engineers. I Plans. 

Chief of Engineers. Report, 98, 535. I Approved Mar, 29, 1898, 98, 535. 

WISCONSIN RIYER, NEAR LONE ROCK, WIS. (S.) 

(Lone Rock Bridge Co. ) 



Engineers. 

Chief of Engineers. Report, 95, 478. 

Engineer in Charge. Capt C. F. 
Palfrey. 



Plans. 

Approved Feb. 21, 1895, 96, 478. 



WISHKA RITER, WASH. (8.) 
(United Railroads of Washington. ) 



Engineers. 

Chief of Engineers. Report, 98, 533. 



Plans. 

Approved Oct 2, 1897, 98, 533. 
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WITHLACOOCBOBE RIT£R, DIJ1VEL.LON, FLA. (S. and A.) 

(Silver Spring, Ocala & Gulf Ry. Co. ) 



finglnee 

Chibf op Enginxbbs. Reports, 94, 
429, 95, 478. 

£nginsbb8 in Chabob: 

Capt W. M. Black, 1889. Report, 89, 
2797. 

Maj. T. H. Handbary, 1894-96. 



Plant. 

No proper drawspan; very little navi- 
gation, 89, 2797. 

Plans for new bridge approved Jime 
14. 1894, 94, 429. Modified plans sub- 
mitted Feb. 6, 1895, approved Feb. 23, 
1895. 96, 478. 



WITHnLACOOCHEi: AND PBACE RIVERS. (A.) 
(Florida Southern, the South Florida, and the Florida R. R. & Navigation Co.) 



Engineers. 

Enginbkr in Chabgb. Lt. W. M. 
Black. Report, 88, 2630. 



Plans. 

Bridges would have to be provided with 
draws if an improvement be undertaken, 
88, 2631. 



¥FOODBUR¥ CREEK. (See SchuylkiU River. ) 

WORTH I^AKE, PAL.R BEACH, FI.A. (S.) 
(Jacksonville, St. Augustine, & Indian River R. R. Co.) 



Engineers. 

Chief of Engineers. Report, 95, 479. 
Engineer in Charge. Lt. A. M. 
D'Armit 



Plant. 

Approved July 19, 1895, 95, 479. 



WOE.F RITER, OILL.S LANDINO, WIS. (8.) 

(Wisconsin Central R. R. Co.) 



Engineers. 

Chief of Engineers. Reports, 94, 

427, 95, 477. 

I 

Engineers in Charge: 
Maj. J. F. Gr^^ory, 1894. 
Oapt C. F. Palfrey, 1895. 



Plans. 

Plans for new bridge approved Dec. 7. 
1893, 94, 427. Modified plans approved 
Feb. 5, 1895, 95, 477. 



WOI.F RITER, IKEiW LONDON, WIS. (Sp., etc) 
(Milwaukee, Lake Shore & Western Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 92, 404. 
Engineer in Charge. Maj. J. F. 
Gregory. 

lieglslation. 

Company authorial to construct bridge 



Sept. 



404. 



under act of Sept. 19, 1890, sec. 7, and act 
of Wiscom 

Plant. 

Plans for new bridge approved Mar. 
22, 1892, 92, 404. 



WO£.F RIVER, JVORTHPORT, WLVKWA, WIS. (S.) 

(Mukwa Town bridge. ) 



En^neers. 

Chief of Engineers. Report, 98, 534. 



I^lans 
Approved Jan. 12, 1898, 98, 534. 



YALOBUSHA RITER, I.EFE.ORE COIJNTT, MISS. (Sp.) 

(Yazoo & Mississippi Valley R. R. Co.) 



Eniplneen. 

Chief of Engineers. Report, 98 , 532. 

Eieglflatlon. 

Company authorized to construct bridge 
by act of July 7, 1898, 98, 532. 



I'lans 
Approved July 16, 1898, ^ 8, 532. 
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TAMHIEiL. RITER, NEAR L.AFATETTE, TARHIEiL. GOfJltfTir, 

OREO. (Sp., etc.) 

(Orogonian K. R. Co. ) 



Enfineen. 

Ghikf op Enoinsbbs. Report, 9S, 402. 
Enoinkbb in Chabgb. Maj. T. H. 
Handbury. 

Legltlatloii. 

Company aathor ized to construct bridge 



under act of Sept 19, 1890, sec. 7, and 
act of Oregon, 92, 402. 

Plang. 

Reconstruction plan approved Dec. 12, 
1891, 92, 402. 



TAZOO RITER. (See Sunflower Bvoer, ) 



TAZOO RITER, OREEBIWOOD, MMS. (ISp.) 

(Leflore County bridge.) 



Engineers. 

Chief of Enoinbbbs. Report, 98, 531 . 

Legislation. 

County authorized to construct bridge 



by act of Mar. 3, 1897, amending act 
Apr. 29, 1898, 98, 531. 

Plans. 

Approved May 12, 1898, 98, 531. 



TELLOHT HIIX POND, STRATFORD AYENIJE, RRIDGEPORT, 

CONIV. (8.) 

(City bridge. ) 



Engineers. 

Chief of Enoinbebs. Report, 98, 533. 



Plans. 

Reconstruction plan approved Oct. 12, 
1897, 98, 533. 



TELX.OW8TONE RITER, OL.ENDIYE, MONT. (Sp.) 

(Dawson County bridge.) 



Engineers. 

Chief of Engineers. Report, 96, 475. 

Engineer in Charge. Capt. H. F. 
Hodges. 



Liegislatlon. 

County authorized to construct bridge 
by act of Feb. 26, 1895, 96, 475. 

Plans. 

Approved July 9, 1895, 96, 475. 



TOIJGHIOOHEJVT RITER, BOSTOJV, PA. (S. Sp.) 

(Boston Bridge Co.) 



Engineers. 

Chief of Engineers. Report, 92, 408. 

Engineer in Charge. Maj. A. Stick- 
ney. 

liegislatlon. 

Company authorized to construct bridge 



under act of July 13, 1892. sec. 3, and act 
of Pennsylvania, 92, 408. 

Plans. 

Approved Aug. 15, 1892, 92, 408. 



TOIIOHIOOHENY RITER, FAYETTE COUIVTir, PA. (S.) 

(Youghiogheny Central Ry. Co.) 



Engineers. 

Chief of Engineers. Report, 93, 466. 

Engineer in Charge. Lt. Col. A. 
Stickney. 



Plans. 

Approved Sept 24, 1892, 98, 466. 
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rOlIOmoeBOSlVT RITER, fifth AYEBniE, HcILEI»PORT, 

PA. (S.) 

(Fifth Avenue & High Street Bridge Co.) 



En^neert. 

Chisf of Enginbebs. Report, 06, 479. 

£NaiNEXR IN Charqb. Maj. R. L. 
Hoxie. 



Plant. 

Approved July 31, 1895, 95, 479. 



rovGHiooHEinr river, between rckeesport and 

RETNOLOTON, PA. (S.) 
(Pittsburg & Lake Erie R. R. Co. ) 



Engineers. 

Chief of Engineers. Report, 98, 535. 



Plant. 

Reconstruction plans approved Apr. 29, 
1898, 98, 535. 



TOUOHIOOHENT RIYER, McKEESPORT, PA. (S. and Sp.) 

(Port View Bridge Co. ) 



Engineers. 

Chief of Engineebs. Report, 9 1 , 431 . 
Enginbse in Charge. Lt. Col. W. E. 
Merrill. 

liegitlation. 

Company authorized to construct 



bridge under act of Sept. 19, 1890, sec 7, 
and act of Pennsylvania, 91, 431. 

Plans. 

Approved Feb. 26, 1891, 91, 431. 



TOUOHIOOHENT RITER, 1SIJTERTILL.E, PA. (8.) 
(Allegheny & Westmoreland Bridge Co. ) 



Enflneert. 

Chief ofEngineers. Reports, 96, 425 ; 
97,633. 

Plans. 

Approved Dec. 30, 1895, for a suspen- 



sion bridge, 96, 425. A truss bridge was 
built, for which plans were approved 
Apr. 13, 1897, 97, 533.. 



Y01JNG8 BAY, ASTORIA, OREO. (S.) 
(Clatsop County bridge.) 



Engineers. 

Chief of Engineers. Report, 98, 537. 



Plans. 

Modified plans approved Aug. 16, 1898, 
98, 537. 



YOIJNOS BAY, OREG. (8.) 
(Astoria & Columbia River R. R. Co., successors to the Sea Shore Road Co.) 



Engineers. 

Chief of Engineers. Reports, 94, 428 ; 
96, 425. 
Engineer in Charge. Maj . J . C. Post. 

Plans. 

Approved Mar. 14, 1894, 94, 428. The 



Sea Shore Road Co., having relinquished 
its ri^ht to construct this bridge, plans 
submitted by the Astoria & Columbia 
River R. R. Co, were approved Nov. 18, 
1895, 96, 425. 
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RELATING TO 

RIVER AND HARBOR IMPROVEMENTS AND OTHER PUBLIC 

WORKS OF THE UNITED STATES, 

FBOK 1790 TO 1900. 

This abstract has been compiled from the following aathoritieB, tIs: "Laws of the United States 
relating to the improvement of rivers and harbors, from August 11, 1790, to March 8, 1887, compiled 
in the Office of the Chief of Engineers, United States Army, under the direction of John O. Parke, 
Colonel of Engineers, Brevet Major-Oeneral United States Army," and also from the " Laws affecting 
the Corps of Engineers, United States Army," as published in the annual reports of the Chief of 
EngineexSw U. S. Army, since 1875. 

For the interval between 1790 and 1875 the first-named publication was the authority from which 
the abstract was made; between 1886 and 1887 both publications have been used, while from 1887 to 
1900. inclusive, the annual reports of the Chief of Engineers only have been used. 

The abstract has been alphabetically arranged under the most suggestive headings, with cross ref- 
erences under secondary or minor headings. It is intended to cover the salient points only of the 
laws referred to, with the expectation that the acts of Congress themselves will be consulted for 
detailed and exact information. 

The dates appended to each paragraph of the abstract are the dates of the laws from which the 
abstract is made. 

This abstract is intended to cover only such legislation as has been general and permanent in its 
character, and not special or local legiiuation, or that which applied to temporary provisions in the 
river and harbor appropriation bills. 



AdTertlienentfl. ( See Suppliea. ) 

Alterations. (See River and harbor 
alterations.) 

Anchorage. (See Obttructions.) 

Appropriations. (See Public works; 
Eepairs.) 
For river or harbor improyements, to 
remain subject to the disposal of the Sec- 
retary of War until the works for which 
the appropriations were made are com- 
pleted, or until otherwise ordered by Con- 
gress. (July 23, 1866, sec. 3; Mar. 2, 1867, 
sec. 2; June 20, 1874, sec. 5. ) 

Boats. (See ObstructUms.) 

Bonds. (See PMic vmhs. ) 

Required from all persons making dis- 
bnnsements, except officers in the R^fular 
Army. (June 23, 1866, sec. 3; Mar. 2, 
1867, sec. 3.) 

Breafcuraters. (See also Public prop- 
erty.) 
Use, occupation, or injury of, by per- 
sons or corporations prohibited. 

Bridges. {See Drawbridges.) 

Any bridge over any navigable water 
of the U. S. which is an obstruction to 
free navigation by reason of difficulty in 
paasiDg uie draw or raft span shall be 



provided with aids to the passage of such 
spans. (July 5, 1884, sec. 8; see also 
Mar. 3, 1876.) 

Owners of bridgje piers or abutments 
so built over navigable waters of the 
U. S. as to produce caving banks or other 
damage to property shallbe likble to per- 
sons injured. (Au^. 11, 1888, sec. 2.') 

Bridges obstructmg navigation over 
navigable waterways of the U. S. shall 
be altered upon notice b}r the Secretary 
of War, so as to render navigation through 
or under bridges safe, easy, and unob- 
structed. (Aug. 11, 1888, sees. 9, 10; 
amended Sept. 19, 1890, sec. 4. ) 

No bridge^ piers, or abutments to be 
built over or m any navigable waters prior 
to the approval of the location and phms 
of such bridge by the Secretary of War. 
(Sept. 19, 1890, sec. 7; amended July 13, 
1892, sec. 3.) 

The consent of Congress must be ob- 
tained for the building of brid^, dams, 
dikes, or causeways over navigable wa- 
ters, and plans must be submitted to and 
approved bv Chief of Engineers and 
Secretary oi War. Legislatures, how- 
ever, may give the necessary authority 
for such structures on waters wholly 
within the State, with approval as above. 
There shall be no deviation from the 
approved plans. ( Mar. 3, 1899, sec. 9. ) 

1655 



1656 



ANALYTICAL AND TOPICAL INDEX TO 



The Secretary of War may require that 
any bridge acroBs the navigable waters of 
the U. S. which he believes to be an un- 
reasonable obstruction on account of 
height, width of span, or otherwise, or 
where there is difficulty in passing, shall 
be altered within a reasonable time, to 
conform to the changes recommended by 
the Chief of Engineers, under penalty, 
which penalty shall be repeated for every 
month the violation is continued. An 
appeal, however, may be taken, by either 
tne violators or the U. S. , from the various 
courts to the Supreme Court. (Mar. 3, 
1899, sec. 18. ) 

Bulklieadi. (See Harbor lines.) 

Canals— Regulatiom goTemlng 
use of canals and similar 
urorks of naTigation. 

The Secretary of War may prescribe 
rules and regulations for the use of 
canals and such works owned, operated, 
or maintained by the U. S. They shall 
be posted conspicuously in public. Pen- 
alty for violation shall oe fine or imprison- 
ment, at the discretion of the U. S. court 
(Aug. 17, 1894, sec. 4.) 

Causeways. (See Bridges^ etc.) 

Channels. 

Unlawful to fish or dredge for shell- 
fish in ship channels of New York Har- 
bor or to interfere in any way with the 
safe navigation of such channels by ocean 
steamships and ships of deep diuft. Pen- 
alty shall be fine or imprisonment or both. 
Arrests to be made by supervisor of \he 
harbor or his deputies, and the culprits 
are to be brought before a commissioner, 
judge, or court of the U. S. (Aug. 17, 
1894, sec. 2.) 

Chief of Engineers. 

Act providing for filling vacancies in 
the office of the Chief of Engineers. 
(June 10, 1870; amended June 30, 1879.) 

Ci ty reftase. ( See Dumping. ) 

Civilian engineers. 

Not exceeding five, may be employed 
by the Chief of Engineers on surveys and 
works of improvement of western and 
northwestern rivers, at compensation not 
to exceed $3,000 per annum. (Mar. 29, 
1867.) 

Secretary of War shall report at each 
session of Congress the name and resi- 
dence of each avilian engineer employed 
on the work of improving rivers and 
harbors; also time employed, compen- 
sation paid, and peculiar work on wnich 
engaged. (Aug. 5, 1886, sec. 8.) 

Claims. 

Purchase of claims for fees, etc., by 
officials of the Government forbidden 



under a penalty not exceeding $1,000. 
(Feb. 26, 1897.) 

Collisions of vessels. 

Regulations for preventing collisions 
upon certain harbors, rivers, and inland 
waters of the U. S., stated in one act, de- 
fine a steam vessel as anyyeasel pro- 
pelled by machinery, and a vessel under 
way as a vessel not at anchor or made 
fast to shore or aground. 

Rules concerning lights and signals. 

Sound signals for fog, etc. 

Speed of ships. 

Steering and sailing rules. 

Distress signals. 

(June 7, 1897.) 

Commereial statisUes. 

Vessel owners, agents, masters, and 
others required on application of persons 
in charge of river and harbor improve- 
ments U> furnish commercial statistics re- 
lating to their vessels. (Feb. 21, 1891.) 

Compensation. (See Tidewaters.) 

Condemnation proeeedlnir^ 

For the acquirement of land, ri^ht of 
way, or material needed to maintain, 
operate, or prosecute works for the im- 
provement of rivers and harbors, may 
be instituted by the Secretary of War. 
Authority given to accept donations of 
land or material for the maintenance or 
prosecution of public works. (Apr. 24, 
1888.) 

Contractors. (See Public toorhs. ) 

Contracts. (See also PropaadU. ) 

No contract shall be made except alter 
public advertisement for proposals and 
only with the lowest responsible bid- 
der upon sufficient security for perform- 
ance. (June 23, 1867, sec. 2; Mar. 2, 
1867, sec. 2; Mar. 3, 1875, sec. 1; Aug. 
14, 1876, sec. 1; June 18, 1878, sec 1; 
Mar. 3, 1881, sec. 2; July 5, 1884, sec 3; 
Aug. 5, 1886, sec. 5; Aug. 11, 1888, sec 3.) 

No contracts to be made except under 
authority of law or an adequate appropri- 
ation for its fulfillment. (May 1, 1880. ) 

Separate proposals and contracts must 
be made for each work. All bids and 
names of bidders to be submitted to Con- 
gress. (June 23, 1866, sec. 3; Mar. 2, 
1867, sec. 2; June 30, 1868, sec. 2.) 

(See also following:) 

Two or more wor£ of river and harbor 
improvement may be contained in the 
same proposal and contract when such 
works are situated in the same region and 
are of the same kind or character. ( Sept. 
19, 1890, sec. 2.) 

When the amount provided for the 
completion of any project (act of Mar. 3, 
1899) under continuing contract is leas 
than the cost estimated by the engineers, 
proposals for bids shall be invited with- 
out further action by Ck>ngreaB. (Mar. 3, 
1899, sec. 21. ) 
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Corporations. (See Govemmertt ttnic- 
hires,) 

Danu. (See Bridget, etc.; Locks,) 

Defense». (See FbHificatUms.) 

Imury. — It is a x)enal offense to injure 
or destroy harbor defenses or material 
thereof, or to violate any role of the War 
Department for the protection of de- 
fenses. Penalty: Fine, imprisonment, or 
both, at the discretion of tne U. S. court. 
(July 7, 1898. ) 

Material. — American material is to be 
preferred, but foreign material, when 
such is found preferable, may be pur- 
chased in limited quantities and shall be 
admitted free of duty. (Aug. 1, 1894; 
Mar. 2, 1895; June 6, 1896; Mar. 3, 1897; 
May 7, 1898; Mar. 3, 1899; May 25, 1900. ) 

Departments. (See Supplies, ) 

]>eposits. {9i^ HarhoTs; Ref^Lse.) 

]>eptlis. 

Depth of tidal waters defined to mean 
the depth at mean low water unless other- 
wise expressed. (Mar. 3, 1899, sec. 1. ) 

]>eterloratlon. (See Public works.) 

Dikes. (See Bridges j etc. ; Public struc- 
tures, ) 

Dlsborsements. 

No disbursing officer in the Arm^ shall 
receive commissions or compensation for 
disbursements made. (June 23, 1 866, sec. 
3; Mar. 2, 1867, sec. 3. ) 

Bonds required from all persons making 
disbursements, except officers in the 
R^ular Army. (June 23, 1866, sec. 3; 
Mar. 2, 1867, sec. 3.) 

Frequent inquiries to be made by offi- 
cers of the inspection department of the 
Army as to the necessity, economy, and 
propriety of all disbursements by dis- 
bursing officers of the Army, and their 
conformity to the law appropriating the 
money, and also to the law relating to 
the manner of keeping accounts and 
making disbursements. (Apr. 20, 1874. ) 

Displacement. (See Tidewaters. ) 

Dranrbrldi^es. 

Failure to open or operate drawbridges 
across navigable water under rules and 
regulations prescribed by the Secretary 
of War shall be punished bv fine, or im- 
prisonment, or by both. (Aug. 17, 1894, 
sec 5.) 

Dredging. 

No monevs appropriated for rivers and 
harbors to be expended for dredging in- 
side of established harbor lines. (July 
13, 1892, sec. 5. ) 

Dumping In harbors (Neir York 
harbor). 

Supervisor shall designate place for 
deposits. Permits for deposits to be is- 



sued. There shall be a fine and loss of 
master's license, or suspension, for viola- 
tion of regulations. Owners, masters, 
and employees are to be held accounta- 
ble for violations. Boats shall have name 
or number and owner's name painted in 
legible letters on both sides. The super- 
visor shall appoint inspectors and depu- 
ties for the enforcement of this act. 
Arrests may be made, boats may be 
seized, and tows may be accompanied by 
the agents of the supervisor. Gas worl^ 
and other estahlislimontH producing ma- 
terial injurious to the harbor may be 
entered and inspected. There shall be a 
penalty for bribing employees. Permits 
shall l)e returned withm a certain time, 
properly indorsed, under penalty. (Aug. 
17, 1894, sec. 3.) 

Employees. 

Inca'DocUated employees. — It is unlawful 
to establish, under appropriations for the 
executive, legislative, and ludicial de- 
partments, a civil pension roll or an hon- 
orable service roll, or to exempt oflBcers, 
clerks, or persons in the public service 
from existmg laws concemmg public em- 
ployment. Annual leaves of alwence of 
thirty days, exclusive of Sundays and 
legal holidays, however, may be granted. 
(Feb. 24, 1899.) 

Employment. (See United States 
officers. ) 
Retired officers. — Retired officers of the 
Army and Navy may be employed under 
the direction oi the Chief of Engineers in 
connection with improving rivers and 
harbors, at compensation agreed upon. 
(June 3, 1896, sec. 7.) 

Engineers. (See dmlian engineers.) 

Examinations. (See Surveys and ex- 
aminations. ) 

Exeavatlons. (See River and Jiarbor 
alterations.) 

fishing. (See Channels,) 

Fish urays. 

To be provided in all locks and dams 
built by the United States where such 
constructions operate to obstruct the pas- 
sage of fish. (Aug. 11, 1888, sec. 11.) 

Fortlfleatlons. (See Defences.) 

Fortifications may be erected in cases 
of emergency upon the written consent 
of the owner of the land upon which 
such work is to be placed temporarily. 
(Joint resolution approved Apr. 11, 
1898. ) 

Government structures. 

Occupancy of. — The Secretary of War 
shall present to Congress a list of all piers, 
wharves, and other structures or property 
pertaining to river and harbor works be- 
longing to the Government and occapied 
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by private corporatioiiB or persone, with 
the terms, and date of agreement for such 
occapancy; and shall make suitable rec- 
ommendations. (Mar. 3, 1899, sec. 8. ) 

CrOTernment irorks. (See also 

Public WOTk». ) 

Unlawful for any persons to use, build 
upon, alter, deface, destroy, injure, ob- 
struct, or in any manner impair the use- 
fulness of any sea wall, bulkhead,, jetty, 
dike, levee, wharf, pier, boundary mark, 
gau^, surveying stations, buoys, or 
other established marks of the United 
States. (Aug. 14, 1876. Sept. 19, 1890, 
sec. w. J 

Harbor dumping. (See Dumping.) 

Harbor lines. 

Secretary of War authorized to establish 
harbor lines within which deposits or 
debris of mines or stamp works mav be 
deposited when such can be done without 
iniury to navigation. (Aug. 5, 1886, sec. 

2.) 

Harbor lines shall be established by the 
Secretary of War, beyond which no 
wharves or piers shall be extended, or 
deposits made, except under such regu- 
lations as he may prescribe from time to 
time. (Aug. 11, 1888, sec. 12; amended 
Sept. 19, 1890, sec. 12.) 

Wharves, piers, dolphins, booms, or 
other structures of any kind prohibited 
outside of established harbor hues, or in 
any navigable waters where no such lines 
have been established, except by per- 
mission of the Secretary of War. (Sept. 
19, 1890, sec. 7; amended July 13, 1892, 
sec. iS. ) 

No money appropriated for the im- 
provement of nvers and harbors to be 
expended in dredging inside of harbor 
lines duly established. (July 13, 1892, 
sec. o. J 

It is unlawful to build any structure 
beyond the established harbor lines ex- 
cept as approved by the Secretary of War 
on the recommendation of the Chief of 
Engineers. (Mar. 3, 1899, sec. 10.) 

Harbor lines essential to the protection 
and preservation of harbors may be estab- 
lished by the Secretary of War, and 
bevond these Imes no piers, wharves, 
bulkheads, or other structures may be 
extended; nor shall deposits be made 
beyond them, except as prescribed by the 
Secretary of War. When tide water is 
displaced, compensation by excavation 
may be required by the Secretary of War. 
(Mar. 3, 1899, sec. 11.) 

The harbor lines of the District of 
Ck)lumbia shall be determined by the 
Chief of Engineers, U. S. Army, and the 
Commissioners of the District, subject to 
the approval of the Secretaiy of War. 
(Mar. 3, 1899, sec 3.) 



Harbors. (See Rivers and HarborsA 

Depomis tn, District of Columbia. — De- 
posit of ballast, dirt, or such material in 
waters of the Potomac or its tributaries 
in the District of Columbia, except for 
the purpose of making a wharf, unlaw- 
ful. Deposit of offal likewise unlawful. 
Penalty for violations, fine or imprison- 
ment, or both. Deposits for improving 
navigation excepted from this law. ( May 
19, 1896. ) 

High "water. (See Navigable icaten, ) 

HolidaTS. 

Labor Day, the first Monday in Sep- 
tember of each year, made a public holi- 
day. (June 28, 1894.) 

Ii^ury. (See Navigation, work for im- 
provemerd of; Puolic stmctures; Struc- 
tures.) 

Jetties. (See Structures. ) 

liabor* ( See Public vjorks. ) 

Eifih t hours shall constitute a day' s work 
for all laborers, workmen, and mechanics 
employed by or on behalf of the U. 8. 
(June 26, 1868.) 

Limited to eight hours in any one cal- 
endar dav for all laborers or mechanics 
employed by the Government, or by any 
contractor upon any public work of the 
U.S. (Aug. 1, 1892.) 

liand* ( See Condemnation proceedinas, ) 
Acquirement of, for sites of public 
works. 

lianrt. (See Navigable waters. ) 

Laws relating to preservation arid protec- 
tion of rivers and harbors. — L^al proceed- 
ings against violators of the mws for the 
E reservation and protection of river and 
arbor works and improvements shall be 
conducted by the Department of Justice; 
U. S. district attorneys shall vigorously 
prosecute all offenders whenever re- 
quested to do so. The officers and agents 
of the U. S. in charge of river and harbor 
improvements, and the assistant engineers 
ana inspectors employed under them, 
and the U. S. collectors of customs and 
other revenue officers, shall have power 
and authority to swear out process and to 
arrest and take into custody, with or 
without process, violators of the aforesaid 
laws. No official can make an arrest 
without process unless he has witnessed 
the violation, and the prisoner must be 
examined at once before a commissioner, 
judge, or court of the U. S. (Mar. 3, 
1890, sec. 17.) 

Liea§lng public property. 

Authorized by the Secretary of War, 
under certain conditions. ( July 28, 1892. ) 

Lievees. (See Public structures.) 
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liOeks and dams. 

Locks and dams bnilt by the IT. S., and 
which operate as obstructions to the 
poflBBge of fish, shall be provided with 
soitable fish ways. (Aug. 11, 1888, sec. 
11.) 

Materials. (See Condemnalicn pro- 
ceedings; Public works,) 
Acquirement of, for public works. 

Mecliaiiies, (See Labor. ) 

Mlnliis deposits. 

Mav be deposited within lines estab- 
lished by the Secretary of War, where 
such can be done without injury to navi- 
gation. (Aug. 5, 1886, sec. 2.) 

Moneys. (See Public moneys and Dis- 
bursements.) 

BlaTlgation. (See Harbors; Rafting.) 
BegulaHon of. — ^The Secretary of War 
shall prepare and enforce rules and regu- 
lations for regulating navigation (steun- 
boats rafts, etc. ) on navigable waters of 
the U. S., giving public notice of the es- 
tablishment of tne rules and reflations; 
violations thereof may be punished by 
fine, imprisonment, or by both. (May 9, 
X vUU, sec. ^. f 

Works for improvement of. — ^Masters, 
pilots, engineers, or persons acting as 
such, who shall destroy or injure, by 
towing prohibited material or otherwise, 
works lor improving navigation, shall 
have their licenses revoked or suspend^, 
and may be fined or imprisoned also. 
(Aug. 17,1894, sec. 7.) 

Boats violating laws for preserving the 
works for improving navigation may be 
libeled for the pecuniary penalties pro- 
vided for the violations. (Aug. 17, 1894, 
Bee. V. J 

BlaTlgable -waters. (See Bndaes; 
Obstructions; Refuse; Rivers and har- 
bors.) 

Excavation, filling, or any alteration or 
modification of the natural capacitv of any 
navigable waters of the U. S. prohibited, 
except by the authority of the Secretary 
of War. (Sept. 18, 1890, sees. 7, 9. 10, 11; 
amended July 13, 1892, sec. 3.) 

Obstruction of navigable waters by de- 
posits or constructions forbidden, except 
by authority of the Secretary of War. 
(Sept 19, 1890, sees. 6, 7, 10, 11.) 

Cfustody of navifi»ble waters by officers 
and agents of the U. S. (Sept. 19, 1890, 
sec. 11.) 

All structures declared unlawful which, 
without permission of the Secretary of 
War, obstruct or impair navigation, com- 
merce, or anchorage in any navi^ble 
waters of the U. S. outside of established 
harbor lines, or where no harbor lines are 
or may be established. (Sept. 19, 1890, 
sec. 7; amended July 13, 1892, sec. 3.) 



XaiM.— €k>mpilation of existing laws 
enacted from time to time by Coiu^ress for 
the maintenance, protection, and preser- 
vation of thenavigablewatersof the (J. S., 
and draft of an act embodying such re- 
vision and enlai^ment of the aforesaid 
laws as the experience of the Ck>rps of 
Engineers has snown to be advantageous 
to the public interest. (Annual reports 
of the Chief of Engineers, 1897, p. 4138.) 

Bridges injuring channels or oanks of 
rivers. 

Bemoval of wrecks. 

Bridges obstructing navi^tion. 

Ck)nstruction of piers, bridges, etc. 
I Depoeitingmatenal in navigable waters. 

Unlawful obstructions forbidden and 
penalties prescribed. 

Method of enforcing laws forbidding 
obstructions to navigation. 

Injuries to Government piers, etc. 

Harbor lines. 

Opening of drawbridges. 

Begulations for canals. 

The term "navigable waters'' (Alaska) 
held to include all tidal waters up to the 
line of ordinary high tide, and all non- 
tidal waters navi^ole in iad up to the 
line of ordinary high- water mark. (May 
14, 1898. ) 

Improvements of. — Violation of laws for 
the preservation of river and harbor 
works may be punished by fine or im- 
prisonment, or both, at the discretion of 
the court (Mar. 3, 1899, sec. 12.) 

Unlawful Hructures. — Structures erected 
in navigable waters in violation of law 
may be removed under injunction of any 
circuit court having jurisdiction, and the 
proceedings may 1% begun by the Attor- 
ney-General. (Mar. 3, 1899, sec. 12.) 

OlMtructfons. (See Giannels; Wrecks.) 

The creation of anv obstruction in 
navigable waters is unlawful. (Mar. 3, 
1899, sec. 10.) 

Vessels shall not be anchored so as to 
be obstructions in anv navigable water, 
nor shall vessels, timber, etc., be volun- 
tarily or carelessly sunk, on pain of a 
penalty. (Mar. 3, 1899, sec. 16.) 

WreckSy etc. — Wrecks that have en- 
dangered or obstructed navigation for 
more than thirty days, or wnen such 
wrecks have been abandoned, may be re- 
moved, after reasonable notice, by the 
Secretary of War, and any money received 
from the sale of the wreck or from a^iy 
contractor that has made the most advan- 
tageous offer for the removal of the wreck 
smill be placed in the Treasurv. 

Proposals for removal shall be adver- 
tised for a reasonable time publicly in a 
newspaper nearest the place of the wreck. 

The contract must be awarded to the 
bidder offering the most advantageous 
terms to the U. S. 

(Act Mar. 8, 1899, sec. 19.) 
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Boats, etc., sunk or grounded. — The Sec- 
retary of War or hie asent may take im- 
mediate possession of any craft, in a 
condition or in a situation such as to stop, 
seriously interfere with, or to especially 
endanger naviption in the opinion of the 
Secretary of VTtix or his agent, and he may 
remove or destroy the craft as much as 
is necessary to restore navigation. A 
written notice that such action will be 
taken may be given. The expense of the 
removal snail be a charge a^inst the craft 
and cargo if the expense is not paid by 
the owners of the craft. (Mar. 3, 1899, 
sec. 20.) 

Piers. (Bee Government structures; Har- 
bor lines; Public property; Tide waters. ) 
Use, occupation, or mjury of piers or 
wharves belonging to the U. S. pro- 
hibited. 

Plant. (See Public structures. ) 

Property returns. 

Only certificates of loss are to be for- 
warded to the Treasury accounting offi- 
cers, and the effect of such certificate 
shall be the same as if the facts set forth 
therein had been ascertained by the 
Treasury officials when accounting. The 
manner of making returns to the bureau 
or department concerned not affected by 
this act except as provided above. The 
officer or agent shall, however, have an 
opportunity to relieve himself from lia- 
bility. (Mar. 29, 1894.) 

Proposals. (See also Con/rocte.) 

The Secretary of War authorized to 
prescribe rules and regulations for the 
preparation and submission of proposals, 
with condition that the bidder shall en- 
ter into contract if bid is accepted within 
sixty days, and that no bid can be with- 
drawn during such time. (Apr. 10, 1878; 
June 14, 1880, sec. 1; Mar. 3, 1881, sec. 2. ) 

Publie moneys. (See also Disburse- 
ments.) 
Shall not be expended on any site or 
land for public works hereafter until the 
validity of the title thereto is established 
and the consent of the State legislature 
given to the purchase. Attorney-General 
to examine titles to all lands or sites pur- 
chased by the U. S. (Sept. 11, 1841.) 

Public Printer. 

Annual reports of the Chief of Engi- 
neers and subordinate engineers to be 
placed in the hands of the Public Printer 
on or before Oct. 15 of each year, and such 
reports shall be printed on or before the 
firet Monday of December of each year. 
(Aug. 11, 1888, sec. 8.) 

Publie property. 

The Secretary of War to report to Con- 
gress all cases where piers, breakwaters, 
or other constructioQS built by the TJ. S. 



in aid of commerce or navigation are 
used, occupied, or injured by a corporar 
tion or inaividual. (July 5, 1884, sec, 2; 
Aug. 5, 1886, sec. A.) 

The Secretary of W arauthoriaed to lease 
public property under certain conditions. 
(June 28, 1892.) 

The embezzlement, stealing, or purloin- 
ing of any money, goods, chattels, record, 
voucher, or other valuable property of the 
U. S. declared a felony, with provision 
for the punishment of the same. (Mar. 
3, 1875.) 

Publie structures, plant, ete. 

Using, defacing, injuring, destroying, or 
impairmg the usefulness of levees, dikes, 
w^aJls, plant, or public structures forbid- 
den, but the Secretary of War may grant 
permission for the occupany, at nis dis- 
cretion, of any public structure when such 
use will not be injurious to the public in- 
terest. (Mar. 3, 1899, sec 14.) 

Publie iirorks. (See i^^pcurs.) 

Labor on, limited to eight hours per 
day for laborers, mechanics, and work- 
men. (June 26, 1868; Aug. I, 1892.) 

Protection of breakwaters, piers, and 
other public property against injury or 
trespass. (Aug. 14, 1876; Sept 19, 1890, 
sec. \j. J 

Material required for construction of 
public works and found on bars and 
islands, or adjacent to said works, may 
be taken under certain provisions. (July 
5, 1884, sec. 6; Apr. 24. 1888.) 

No public work to De deemed as en- 
tered upon until appropriations therefor 
shall have been actually made by Con- 
gress. (Aug. 11, 1888, sec, 14; Sept. 19, 
1890, sec. 18.) 

Title to land for public works to be es- 
tablished before any moneys are expended 
thereon. (Sept. 11, 1841.) 

Payment for material and labor for. — 
Contractors on public works shall furnish 
penal bond to mclude security for labor 
and materials purchased. Action may be 
brought by the owner of such labor or 
materials, on this bond, against the con- 
tractor, after fully setting forth the facts 
in the case to the Department. The TJ. 8. 
shall be at no expense. Security for costs 
in case of judgment for the defendant 
shall be requir^ by the court. ( Aug. 13, 
1894.) 

AppropriaiioTis, — ^The Chief of En^ineera 
shall, annually, recommend, at his dis- 
cretion, discontinuance of appropriations 
for any river and harbor work that he 
may deem unworthy of further improve- 
ment. (Mar. 3, 1899, sec. 7.) 

Deterioration. — ^The Chief of Engineers 
shall state annually what deterioration 
there has been in public works under his 
charge, together with an estimate of the 
cost of restoration. (Mar. 3, 1899, sec. 7. } 
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Loose timber f lo^Sf sack rafts. — Raftings 
shall not be prohibited in streams where 
it is the principal method of navigation; 
it shall, however, be subject to the regu- 
lations of the Secretary of War. (May 9, 
1900.) 

Reflnse. 

Deposits of. — ^Deposits of any kind of 
refuse in navigable waters elsewhere than 
within the limits defined and permitted 
by the Secretary of War unlawml, under 

nnalty of fiil^ or imprisonment or both, 
.ug. 17, 1894, sec. 6. ) 
The depositof refuse in navigable waters 
is forbidden, but this does not apply to 
deposits due to improvements of rivers 
and harbors, nor to aeposits permitted by 
the Secretary of War on the recommenda- 
tion of the Chief of Engineers. (Mar. 
3, 1899, sec. 13.) 

Repairs. 

Appropriations for river and harbor 
works may, at the discretion of the Secre- 
tary of War, be used for the repair and 
restoration of works for which the appro- 
priations have been made. ( Mar. 3, 1899, 
sec. 1.) 

Reports. {See Stirveys,) 

Annual reports to );e made for each 
work, with statement of plan adopted, 
expenditures made thereunder, amount 
ana dates of all appropriations, estimate 
for ita entire and permanent completion, 
with amount that can be profitably ex- 
pended in the next fiscal year; also collec- 
tion district of each work, nearest port of 
entry, light-house or port, amount of 
revenue collected at nearest port of entry 
for last fiscal year, amount of commerce 
and navigation to be benefited by each 
work, "niese reports shall be continued 
until the completion of each work. (June 
23, 186C, sec. 2; Mar. 2, 1867, sec. 2.) 

Upon surveys and examinations to state 
all existing facts tending to show the ex- 
tent to which the general commerce will 
be promoted by the works of improve- 
ment contemplated. (July 27, 1868.) 

After the regular or formal report is 
submitted on any examination or survey, 
project or work, under way or proi)osed, 
no supplemental or additional report or 
estimate for the same fiscal year shall be 
made, unless ordered by Congress. (July 
13, 1892.) 

Annual reports of the Chief of Engineers 
and subordinate engineers to be placed in 
hands of Public Printer on or before Oct. 
16 of each year, and the Public Printer to 
cause such reports to be printed on or be- 
fore the first Monday of December of 
each year. (Aug. 11, 1888, sec. 8.) 

Rli^ht of uray. (See also Condemna- 
tion proce^dinas. ) 
Acquirement of, for public works. 



Rivers and harbors. (See Oot^em- 
inetit structures; Larvs; Public tuorks, ) 
Blver and harbor aiteratianSf excavations, 
etc. — No excavations, alterations, etc., 
may be made in navigable waters unless 
by authority of the Secretary of War on 
the recommendation of the Chief of En- 
gineers. (Mar. 3, 1899, sec. 10.) 

Streams. (See Rafting.) 

Structures. {See Governmentstructures; 
Harbor lines; Navi^ble uxjiers. ) 
For improving navigable waters. — Injuries 
to jetties, etc., forbidden under penalty 
of fine, or imprisonment, or both. (Aug. 
17, 1894, sec. 6.) 

Supplies. (See DepaHmerds; Adverti^- 
ments. ) 
Supplies for Executive Departments. — Ad- 
vertisements for all departments to be 
on the same day, and time for opening 
bids to be the same. They are to be 
submitted to a board for approval. Re- 
jected bids are to be readvertised. (Jan. 
27, 1894.) 

Surreys. 

No sur\'ey shall be made of any har- 
bor or river until the Chief of En^neers 
shall have directed a preliminary exam- 
ination of the same by the local engineer; 
and such local engineer shall report 
whether, in his opinion, such work is 
worthy of improvement, with all facte 
and reasons for such opinion; whereupon 
the Chief of Engineers shall direct the 
survey to be made, if, in his opinion, the 
river or harbor be worthy of improve- 
ment by the General Government. (Aug. 
2, 1882; July 5, 1884; Aug. 11, 1888, sec. 
14; Sept. 19, 1890, sec. 18; July 13, 1892, 
sec. 7.) 

Reports on surveys and examinations 
to state all existing facts tending to show 
the extent to which the general com- 
merce will be promoted by the works of 
improvement contemplated. (July 27, 
1868. ) 

The reports of the engineers makingpre- 
liminary examinations shall say whether 
the improvement should be undertaken 
by the Government, giving reasons there- 
for, the magnitude of the commerce, ex- 
isting and prospective, and estimate of 
cost of surveying. The Chief of En- 
gineers shall present his views with the 
report. The reports, when received by 
the House of Representatives, to l>e 
printed. (Aug. 17, 1894, sec. 11.) 

Surreys and examinations. 

After the regular or formal report on 
any examination, survey, project, or 
work under way or proposed is submit- 
ted, no supplemental or additional re- 
port or estimate for the same fiscal year 
shall be made unless ordered by a con- 
current resolution of Congress. (June 3, 
1896, sec. 4; March 3, 1899. sec. 2.) 
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Preliminar;^ examinations shall be 
made embracing infonnation concerning 
commercial importance of river or har- 
bor, and report as to advisability of im- 
provement. If improvement is not 
deemed advisable, no fnrtheraction shall 
be taken without direction of Congress. 
If river or harbor is reported to be worthy 
of improvement, the Secretary of War 
may cause survey to be made, and cost of 
improvement to be estimated and re- 

>rted to Congress. (Mar. 3, 1899, sec. 

Tidal uratert. (Qee Depths; Naoigable 
waters.) 

TIdeirater. (See Harbor lines. ) 

Displacement. — ^The Secretary oi War 
shall require compensation by the estab- 
lishment, under his supervision, of a 
compensating basin, or otherwise, when 
there is displacement of tidewaters by the 
authorized advancing of piers, or by the 
deposits of materiiu. (Aug. 17, 1894, 
sec. </• ) 

United States offlcert. (See Em- 
ployees. 
No disbursing officer in the Arm^ shall 
receive commissions or compensation for 
disbursements made. (June 23, 1866, sec. 
3. Mar. 2, 1867, sec. 3.) 

IJnnaTlffabie streams. 

Cuivre River declared unnavigable. 
(Mar. 23, 1900.) 

Tetiel oiraers. 

Required to furnish commercial statis- 
tics on anplication of persons in chaige of 
river ana harbor improvements. (Feb. 
21, 1891.) 

Tessela. (See OoUinons; Obstructions; 

Wrecks. 



Walls. {See PMic structures.) 

WMarf. (See Harbors. ) 

l¥liarf property. District of €>o- 
luinbla* 

Commissioners shall have control of 
wharf property and shall provide reea- 
lations govemmg and controlling me 
proprty, but certain wharf property 
shall be controlled by the Chief of En- 
gineers. (Mar. 3, 1899.) 

Wharves* (See Oovemment structures; 
Harbor lines. ) * 

Wrecks. TSee ObttructUms.) 

Provision for the removal of wrecks 
obstructing or endangering navigation, 
and the sale of parts of cargo or vessel 
having a salable value. (June 14, 1880, 
sec. 4. ) 

Amended so as to provide for sale and 
disposal of any wreck or property therein 
before the raising or removal thereof. 
(Aug. 2, 1882.) 

AU wrecks oi vessels and other obstruc- 
tions to navigation which may have been 
permitted bv the owners thereof, or the 
parties by whom they were caused, to re- 
main to tne injury ol commerce or navi- 
gation for a period longer than two months 
shall be suDject to be broken up and re- 
moved by the Secretary of War, without 
liability for any damage to the owners of 
the same. (Sept 19, 1890, sec. 8. ) 

It shall be the duty of the owner or 
owners of a sunken vessel or other craft 
to mark at once the obstruction by day 
and by night until the wreck be removed 
or abandoned. 

Failure to at once begin the removal 
and complete the removal of a sunken 
craft shall be deemed an abandonment of 
the wreck, which shall then be removed 
by the U. S. (Mar. 3, 1899, sec. 15.) 



MISCELLANEOUS INDEX. 



Note.— This index is intended to cover briefly the data contained in the portions of the reports of the 
Chief of Engineers which U entitled " Misoellaneoos." 

CONTENTS. 

A.— District of Columbia. 

B.— Suryeys, explorations, and reconnoiaunces (including Oreat Lakes' survey). 

C— Yellowstone National Park. 

D.— Miscellaneous matter. 



PART A.— DISTRICT OF COL.IJ1IIBIA, WASHINGTON, 

POTOMAC RITER AND TICINITY. 

NoTB.— The following subjects are contained in this part: 

1. Public buildings and grounds. Including Washington Monument (improvement and care). 

2. Road from Aqueduct Bridge tc» Mount Vernon, Va. 
8. Bridge in line with Massachusetts avenue. 

4. FIshways at Oreat Falls (erection of). 
6. Memorial Bridge, Potomac River. 

6. Dalecarlia Receiving Reservoir (improvement and care). 

7. Intersection of K and Sixteenth streets (sale of lots). 

8. Repair of Aqueduct Bridge, Potomac River. 

9. Rock Creek, bridge in line of Massachu-setts avenue extended. 

10. Telegrapb and telephone connection of the White House and the departments. 

11. Washington Monument. 

12. Water supply, 48-lnch main. 
18. Water supply (increasing). 

14. Water supply (investigation of). 

15. Washington Aqueduct, D. C. 

16. Washington Aqueduct, D. C, filtration plant. 

Al. — District of Columbia— Public Rulldlngii and Grounds, Includ- 
ing Washington Monument (Improvement and care). a 



Engineers. 

Chikf of Enoineebs. Reports, 67, 
62; 68, 74; 60, 65; 70, 84; 71, 100; 72, 
98; 73, 109; 74, 120; 75, 126; 76, 116, 
77, 124; 78, 139; 70, 183; 80, 243; 81, 
334; 82, 324; 83, 339; 84, 344; 85, 374; 



86, 368; 87, 336; 88, 312; 80, 381; 00, 
349; 01, 444; 02, 418; 08, 480; 04,435; 
05, 491; 06, 437; 07, 542; 08, 546; 00, 
632; 1000, 710. 

Engineers in Chabge: 
Maj. N. Michler (Bvt. Brig. Gen.). 



a In addition, the office waa chari^ed at 1900 with— 

Care and repair of the Government telegraph lines connecting the Capitol with the yarious Depart- 
ments and the Government Printing Office. 

Repair and improvement of the Government Printing Office. 

Repair of the building on Tenth street NW., where Abraham Lincoln died. 

Constmction of the statue of Gen. J. A. Logan. 

Care of such matters connected with the erection of the statue of Gen. Sherman as properly 
devolved upon the War Department. 

Care of the monument at Wakefield, Va. 

Care of the birthplace of Washington. 

Care of the iron-pile dock erected under the supervision of the office in 1894, under the direction of 
Uie Department oi State, at the mouth of Bridge Creeks Va. 

The erection In the National Military Park at Gettysburg, Pa., of the memorial tablet to Abraham 
Lincoln. 

Preservation, care, and safety of buildings occupied by the War Department m the District, except 
State, War, and Navy Department building. 

Care of the banks of the Potomac River from the north line of the Arsenal grounds to the southern 
curb line of N street. 

The work, since June 15, 1900, of continuing plans for extending the Executive Mansion. 

The work, since June 20, 1900, of making an examination and reporting plans for the treatment of 
that section of the District situated south of Pennsylvania avenue and north of B street SW., and for 
a suitable connection between the Potomac and Zoological parks. 
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ANALYTICAL AND TOPICAL INDEX TO 



PART A.— DISTRICT OF COL.1J1IIRIA, WASHIMGTOM, 
POTOMAC RITER AND TICINITY— Ck>ntmued. 

Al.— Dtttrtct of ColnmbtBr-Pabllc Rnildingii and Grounds, Includ- 
ing Washington Monument (Improvement and care) — Gontinaed. 



Reports, 67, 519, 532 a, 544 ft; 68, 889 
913 <^; 60, 493, 498^ 517 «; 70, 517, 530/ 
7 1 974. 

Maj. 6. E. Babcock. Reports, 71, 967 
72, 1010, 1025(7; (Col.) 78, 1151; 74 
ii, 385; 75, ii, 800; 76, ii, 675; 77, ii 
1061. 

Lt. Col. T. L. Casey. Reports, 77, ii 
1072; 78, ii, 1345; 70, ii, 1877; 80, 2339 

Lt. Col. A. T. Rockwell. Reports, 80 
2339; (Col.) 81, 2711; 82, 2733; 88 
2093; 84, 2339. 

Lt. Col. J. M. Wilson. Reports, 85 
2503; 86, 2075; 87, 2569; 88, 2749, 2769 
80, 2827. 

Col. O. H. Ernst. Reports, 00, 3535 
01, 3907; 02, 3385. 

Col. J. M. Wilson. Reports, 08, 4313 
04, 3265A; 05,4129; 06,3975; 07,4025 



Col. T. A. Bingham. Reports, 08, 
36611; 09, 3811; 1000, 5227. 

AssiOTANT. Lt. J. S. SewelL Report^ 
06, 4004 J. 

Legal proceedings. 

Draft of act to regulate nse of public 
parks and reservations, 07, 4062. 

L^al status of the office of public 
builcfings and grounds^ 1000, 5273. Lone 
of legal existence. Line of existence of 
a purely local government of city of 
Washington, and of a local city surveyor, 
1000,5280; offidals, line of, 1000,5280. 

Shrubs. 

Vegetation, trees, etc., 67, 538; 00, 
3556; 1000, 5286; Executive Mansion, 
1000, 5245. 



A2.— District of Columbia— Road from Aqueduct Rrldge to Mount 

Temon, Ta. 



Appropriation. 

Feb. 23, 1889, $10,000. 

Engineers. 

Chief of Engineers. Reports, 80, 
385; 00, 350; 00, 42; 1000, 43. 



Engineer in Chabge. Lt. Col. C. P. 
Hains. Reports, 80, 2867; 00, 3563. 

Assistant. B.F.Mackall. Report, OO, 
3571. 



A3.— Potomac River ( Anaeostia River), D. €.— Rrldge In line vrlth 

Massachusetts avenue. 



Engineers. 

Chief of Engineers. Reports, 06, 
430; 08, 541. 



Engineers in Chabge: 

Maj. C. £. L. B. Davis. Report, 06, 
3890. 

Lt. Col. C. J. Allen. Report, 08, 3598. 



A4.— Potomac River— Flstanrairs at Great Falls (erection of). 



Appropri at Ions. 

1882, $50, 000, act July 15. 
1888, 25, 000, act Feb. 1. 
1892, 15, 000, act Aug. 5. 



Total, 90,000 

Engineers. 

Chief of Engineers. Reports, 83, 
339; 84, 344; 85, 374; 86, 368; 87, 385; 
88, 312; 80, 380; 00, 348; 01, 443; 02, 
417; 08, 479; 04, 435; 06, 489. 



Engineers in Charge: 

Maj. G. J. Lydecker. Reports, 88, 
2092; 84, 2311; 86, 2499; 86, 2061; 87, 
2564; 88, 2766. 

Lt. Col. J. M. Wilson. Report, 80, 
2825. 

Lt. Col. G. H. Elliot. Reports, OO, 
3532; 01, 3905; (CoL) 02, 3382; 08, 
4310* 04 3224. 

Maj. J. G.D. knight. Report, 06, 4114. 

Assistant. Capt. T. W. Symons. Be> 
ports, 84, 2312; 85, 2500; 86, 2063. 



a Public park and site of Prcsidciiliul Mansion. 

b Foreig:n paving. 

e Survey, Potomac River in District of Columbia. 

d Washington Canal, Tiber Creek. 

Probable damage to Georgetown or Virginia channel from repair of railroad biidso. 

/Examination of Potomac. 

Description of grounds. 

A Including list of U. 8. reservations in Washington. 

<£rection of Government Printing Office. 

i Including records ol movement of Washington Monument; clianges in Ironwoirk. 
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PART A.~DISTRI€T OF COLUMBIA, WASHINGTON, 
POTOMAC RITER AND TICINITT-^Continued. 

A5.— Potomac RlTer— Memorial bridge across. 

5, 1900. Report, 1900, 5126. (Lt.Ool. 

C. J. Allen, Maj. T. W. Symone, Capt. 

D. D. Gaillard, and Stanford White and 
Jas. G. Hill.) 

Enginbbr in Charge. Lt. C.J: Allen. 
Reports, 98,3573; 99, 3778; 1900,5125. 

DbBIGNERS and ABCHrTBCTS. W. H. 

Barr, W. R. Hutton, L. L. Burk, and G. 
8. Moiison. Report, 1900, 5146. 



Appropriation. 

1899, |5,000. 

Chikf op Enginbbrs. Report, 98, 540; 
99, 42, 627; 1900, 43, 704. 

Board of Engineers. Board of En- 
gineers and of architects upon certain 
designs for a memorial bridge across 
Potomac River from Washington, D. C, 
to ArUngton, Va., ordered by act of Feb. 



A6.~Waslilii]^toii, D. C.—Dalec^rlla Recelvlni^ Reservoir (Im- 

provement of). 



Appropriations. 

1893, $60,000, act Mar. 3. 

1894, 52,500, act Aug. 7. 

1895, 37,500, act Mar. 2. 

Total, 150,000 



£n|i;lneers. 

Chiep of Enginbbrs. Reports, 96 , 489 ; 
96, 436. 

Engineer in Charge. Col. G. H. Elliot. 
Reports, 96, 4121; 96, 3971. 



A7.— Washington, D. C— Intersection of K and Sixteenth streets 

(sale of lots). 

Eni^lneers. 

Chief of Engineers. Report, 81, 
335. 



A8.— Washington, D. C— Repair of Aqueduct Bridge acr<Ms the 

Potomac River. 



Appropriations. 

1895, $51,070, 96, 4099. 

1896, 65,000, 96, 3886. 

Total, 116,070 

Engineers. 

Chief of Engineers. Report, 96, 484; 



96, 429; 97, 536; 98, 539; 99, 626; 1900, 
703. 

Engineers in Charge: 

Maj. C. E. L. B. Davis. Report, 96, 
4085. 

Lt. Col. C. J. Allen. Report, 96, 3883; 
97,3987; 98,3571; 99,3777; 1900,5123. 



A9.— Washington, D. C.->Rock Creek, bridge In line of Massachu- 
setts avenue extended. 



Engineers. 

Chief of . Engineers. Report, 98, 
541. 



Engineer in Charge. Capt. D. D. 
Gaillard. Report, 98, 3606. 



AlO. — Washington, D. C— Telegraph and telephone connection of 

the White House and the Departments. 



Engineers. 

Chief of Engineers. Reports, 88, 
313; 98, 547; 99, 633; 1900, 710. 

Engineers in Charge: 

Lt. Col. J. M. Wilson. Reports, 88, 
2794; 89, 2845. 



Col. O. H. Ernst. Report, 90, 3549. 

Capt. T. A. Bingham. Reports, 98, 
3734, 3743; (Col.) 99, 3838, 3842; 1900, 
5262. 



All.— Washington, D. C— Washington Monument. 

ings,) 

Engineers. 

Chief of Engineers. Reports, 99, 
632; 1900, 710. 

9207—02 105 



(See PMic (mild- 
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ANALYTICAL AND TOPICAL INDEZ TO 



PART A.— DMTRlCrr OF COLVIHBIA, WASHIlVC^TOli, 
POTOMAC RIV£R AND VlCUilTY-Ooiitinaed. 

A12.^ WasliiiigUHi, D. €•— Water supply, 4S-liicli main. 



Appropiiatlon. 

Mar. 2, 1889, $575,000. 

Ennflneert. 

Chibf of Enqinskbs. Reports, 89, 
878; 9a, 346; 91, 441; 92, 416. 



Enginkbbs in Chargs: 

Lt. Col. J. M. Wilson. Report, 89, 
2820. 

Lt. Col. G. H. Elliot. ReiHjrtH, 90, 
3522; 91, 3897; 92, 3380. 



A13.— Washington, D. €•— Water supply (increasing). (See WaMn^- 

ton Aqueduct,) 



Appropriations. 

Jaly 15, 1882, $1, 
July 7, 1884, 
Mar. 3. 1885, 
Mar. 26, 1886, 
Aug. 4, 1886, 
Mar. 30, 1888, 
Mar. 2, 1895, « 
Mar. 3, 1897. 
Jnue 30, 1898, 
June 6, 1900, 



485, 279. 30 

87, 500. 00 

87, 500. 00 

5,000.00 

555,000.00 

355,000.00 

125, 000. 00 

200,000.00 

594,421.00 

139, 034. 34 



3, 633, 734. 64 



Total, 

Engineers. 

Chief of Enoinbsrb. Reports, 83, 
338; 84, 343; 85, 373; 86, 366; 87, 334; 
88, 310; 89, 378; 90, 348; 91, 442; 92, 
416; 93, 478; 94, 434; 95, 487; 96, 433; 
97, 540; 98, 545; 99, 629; 1900, 707. 

Boards of Enginebrs. 

Convened by S. 0. 107, July 15, 1885, to 
consider project of Maj. Lydecker for 
diversion of 3 small streams across the 
reservoir site. Report, 85, 2497. (Col. 
T. L. Casey, Lt. Col. W. P. Craighill, Maj. 
G. J. Lydecker.J 

Board for consideration of a tunnel for 
aqueduct extension. Report, 87, 2546. 
(Col. J. C. Duane, Lt Col. H. L. Abbot, 
Lt. Col. C. B. Comstock, Lt. Col. W. Mc- 
Farland.) 

Commission of Experts on tunnel con- 
struction. Report, 96, 3932. (Maj. W. 



L. Marshall; Capt. J. L. Lusk; A. Fteley, 
G. E.; D. Fitzgerald, C. E.; Capt. D. D. 
Gaillaid.) 

Engineers in Charge: 

Maj. G. J. Lydecker. Reports, 83, 
2080; 84, 2301; 85, 2469; 86, 2043; 87, 
2535; 88, 2755. 

Lt. Col. J. M. Wilson. Report, 89, 
2817. 

Lt. Col. G. H. Elliot. Reports, 90, 
3531; (Col.) 91, 3904; 92, 3380; 93, 4309; 
94, 3222. 

Maj. J. G. D. Knight. Reports, 95, 
4111; 96, 39506, 3944 c. 

Capt. D. D. Gaillard. Reports, 96, 
3925; 96, 3029 d; 97. 4018. 

Capt. T. A. Bingham. Report, 98, 
3658. 

Lt. Col. A. M. Miller. 
3797; 1900, 5208. 

Assistants: 

Capt T. W. Symons. 
2478. 

Lt. C. McD. Townsend. 
2819; 87, 2557; 88, 2764; 89, 2820. 

T. B. Main and A. J. Sparrow. Report, 
96 2942 ^. 

Gen. M. C. Meigs. Report, / 96, 3949. 

R. 8. Smead. Report, 1900, 5217 fir. 

Lt G. M. Hoffman. Report, 1900, 
5221^ 

Capt Hoxie. Report, 85, 2085 <. 



Reports, 99, 

Report., 85, 
Reports, 86, 



A14.— Waslilnffton.^Water supply (Investigation or)< 



Appropriations. 

1I99: ^;Pm, 3809; 1900,5224. 



Total, 8, 000 



Eni^ineers. 

Chief of Ekoinbbbs. Reports, 97, 
540; 98, 545; 99, 631; 1900, 709. 

Engineer in Charge. Capt A. M. 
Miller. Reports, 98, 3658; (Lt OoL) 
99, 3808; 1900, 5224. 



a Raising dam at Great Falls. 

bOn feaBiblllty and propriety of completing the tunnel oondoit. 

cOn abandonment of Incomplete aqueduct tunnel, views on. 

<t Testing tunnel conduit, and on feasibility and propriety of completing the conduit 

e Examination of tunnel. 

/Views on proposed abandonment of aqueduct tunnel. 

Tunnel. 

h Reservoir air shafts. 

< Examination, ey^nsloQ of aqueduct 
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PART A.— DISTRICT OF COL.IJ1IIBIA, WASHINGTOli, 
POTORAC RIVER ANR VICCNITY— Ck>ntinaed. 

A15.— Washington Aqueduct, D. €• (See Washington, D. C.—InareaMng 

vxUer supply.) 



1, 



Appropriations. 

Sept 30, 1860, 
Aug. 31, 1852, a 
Mar. 3, 1853, 
Mar. 3, 1855, 
Aug. 18, 1856, 
Mar. 3, 1857, 
June 12, 1858, 
Jane 25, 1860, 
July 4, 1864, 
July 28, 1866, 
Dec. 20, 1866, 
Mar. 2, 1867, 
July 25, 1868, 
Mar. 3, 1869, 
July 15, 1870, h 
Mar. 3, 1871, 
June 10, 1872, 
Jan. 23. 1873, 
Mar. 3, 1873, 
June 23, 1874; (2 
Mar. 3, 1875, 
July 31, 1876, 
Mar. 3, 1877, 
June 20, 1878, 
Mar. 3, 1879, e 
June 4, 1880,/ 
Mar. 3, 1881, 
July 1, 1882,^ 
Mar. 3, 1883, 
July 5, 1884, 
Feb. 25, 1885, 
July 9, 1886, 
Mar. 3, 1887, 
July 18, 1888, ^i 
Mar. 2, 1889, i 
Aug. 6, 1890, j 
Mar. 3, 1891, k 
July 14, 1892, 
Mar. 3, 1893, 
Aug. 7, 1894, m 
Mar. 2, 1895, n 
June 11, 1896, o 
Mar. 3, 1897,;? 
June 30, 1898, 
Mar. 3, 1899, 



124; 78, 139; 70, 184; 80, 243; 81, 334; 
82, 324; 83, 338; 84, 342; 85, 372; 86, 
365; 87, 333; 88, 310; 80, 378; 00, 345; 
01, 436; 02, 413; 08, 475; 04, 432; 05, 
485; 06, 430, 3932; 07, 537; 08, 542; 
00, 629; 1000, 705. 

Boards of Enoinbeiw: 

Ck)mmi88ion of experts on aqueduct 
tunnel. Report, 06, 3932. (Mai. W. L. 
Marshall, Capt. J. L. Lusk, and CsLpt, D. 
D. 6aillard,GDrp6 of Engineers; A. Fteley 
and D. Fitzgerald, civilengineere. ) Re- 
ports of others on the subject: Col. G. H. 
Elliot, (retired) , 06, 3944. Gen. M. C. 
Meigs, 06, 3949. Maj. J. G. D. Knight, 
06, 3950. T. B. Main and A. J. Sparrow, 
06, 3942. 

Enginbsrs in Charge: 
Under War Department — 
Capt. M. C. Meigs, 1852-60. 
Capt. H. W. Benham, 1860. 
Lt. J. St. Clair Morton, 1860-61. 
Gen. M. C. Meigs, 1861-62. 

Under Department of tJte Interior — 
W. R. Hutton, 1862-63. 
S. Seymour, 1863-65. 
T. B. Samo, 1865-67. 

Under War Department — 

Maj. N. Michler (Bvt. Brig. Gen.). 
Rejports, 67, 548; 68, 904; 60, 502, 515 
(History of improvement); 70,522; 71, 
974. 

Maj. G. H. Elliot. Report, 71, 948. 

Maj. O. E. Babcock. Reports, 72, 
1019; (Col.) 78, 1162; 74, ii, 397; 75, 
ii, 814; 76, ii, 691; 77, ii, 1061, 1071, 

1093 1. 

Lt. Col. T. L. Casey. Reports, 77, ii, 
1089; 78, ii, 1350; 70, ii, 1885; 80, 2344, 
2357t; 81, 2703; 82, 2729. 

Maj. G. J. Lydecker. Reports, 88, 
2077; 84, 2299; 85, 2453; 86, 2013; 87, 
2527; 88, 2749. 

Lt. Col. J. M. Wilson. Reports, 80, 
2809. 

Lt. Col. G. H. Elliot. Reports, 00, 
3501; 01, 3875; 02, 2349; (Col) 08, 
4275; 04, 3193 §; 05, 4119 1|. 

Maj. J. G. D. Knight. Report, 05, 
4101. 

Capt. D. D. Gaillard. Reports, 06, 
3902 §, 3905; 07, 3991; 08, 3642K. 

♦Note.— Reverted to the Treasury: (a) f2.81, (b) 146.25, (c) S560.87, (d) 35 cents, (<) 11,109.87. (/) 

881.06, (a) $1,854.17, (A) f2.26i.34, (i) W.12, (j) $5,500, {k) $2.49. (to) $39.96. (n) $2,988.87. (o) $285.85, (p) 

$1,828.53, $4.88 from r^;iilar appropriation for Washington Aqueduct, and $1,824.15 from appropriation 
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,000 
,500 
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,000 
,000 
,000 
,000 



Total, 



4, 402, 657 



Eni^liieers. 

Chief or Engineebs. Reports, 67, 52; 
68, 74; 60, 65; 70, 84; 71, 99; 72, 98; 
78, 109; 74, 120; 75, 126; 76, 116; 77, 

♦Note.— Reverted to the Treasury: (a) $2.81, 1_, , ,., , , ,., 

$381.06, (a) $1,854.17, (A) $2.26i.34, (i) $4.12, (j) $5,500, {k) $2.49. (to) $39.96. (n) $2,988.8^. (o) $285. 



for constructing telephone line; total, $16,366.54. Since 1878 one-half of the amounts appropriated has 
been contributed by the U. S. and the other half by the District of Columbia. 

t Letters of Oen. M. C. Meigs concerning criticism of Rock Greek bridge, and of Boards of Kngineers, 
and of Lt. Col. Casey. 

! Improvement of water supply; letter to Senate. 
Including flltratlon, and advisability of using Gre^t Fi^Us for water power, 
List of mains laid in the District. 
Bzamlnatton of aqueduct tunoQl. 
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analytio^lL and topical index to 



PART A.— DISTRICT OF COL.1J1IIBIA, WAS0INOTON, 
POTORAC RITER AND TICUilTT— Oontinued. 

A15.— Washlii^foii Aqueduct, D. €•— Continued. 



Col. T. A. Bingham. Report, 98, 
3625. 

Lt. Col. A. M. Miller. Reports, 90, 
3781; 1900, 5193. 

Assist Ai4*F8 * 

T. B. Sambo. Reports, 68, 907; 99, 
503; 70, 524; 71, 955; 80, 2350. 

Capt. T. W. Symons. Report, 85, 
2456. 



lieyitlaUon. 

Laws relating to the aqaeduct, 71, 956. 

Rlteellaneon0« 

Each annual report, principally in later 
years, covers the condition of the reser> 
voirs, cohduits, bridges, and mains, the 
consumption and waste of water, the con- 
dition 01 the water during the year, and 
the daily gauge preeearee. 



A16.— Washington Aqueduct, D. €.~llltratlon plant. 



Appropiiatlont. 

1900, 1200,000, 1900, 5224. 

Eni^lneert* 

Chief of Enoineeks. Report, 86, 365; 
98, 545; 1900, 709. 

Enoinekrs in Charge: 
Maj. G. J. Lydecker. Report, 86, 2021, 



Col. G. H. Elliot. Reports, 94, 3203o; 
98 3650 

Lt. Coi. A. M. Miller. Report, 1900, 
5224. 

Assistants * 
Capt T. W. Symons. Report, 86, 2021. 
Capt. D. D. Gaillard. Report, 98, 3640. 



PART B.— £XPIX>RATIONS, SURVEYS, AND RECOBTIVOIS- 

SANCES. 

NoTB.— The following subjects are contained in thJB part: 

1. Arizona, Department of. 

2. California, Department of. 
8. California and Oregon. 

4. Colorado, Department of. 

5. Colorado f Denver), Kanaaa (Pts. Hays and Wallace), and California (Paeblo)— Latitude and 

longitude. 

6. Colorado River of the West. 

7. Columbia, Department of . 

8. Dakota, Department of. 

9. Detroit, Mich., and Fort Leavenworth, Kans.— Determination of difference of longitude 

between. 

10. Erie- Canal— Preservation of bench marks. 

11. Fortieth parallel— Geological explorations of. 

12. Instruments, mappings, etc. 
18. Lake Erie— Shoals in. 

14. Lake Erie— Water-level observations. 

15. Lake Superior, north shore— Survey and location of dangerous reef near mouth of Gooseberry 

River. 

16. Lava beds (Modoc campaign), Oreg.— Reconnoissance. 

17. Maps. 

18. Maumee Vallev— Historic grounds, locations, and military works (examination of). 

19. Mexican frontier. 

20. Missouri, Military Department of. 

21. Missouri, Military Division of the. 

22. New Mexico. 

28. Northern and NorthwestcrmLakes— Correcting and issuing charts— Surveys. 

24. Northern and Northwestern Lakes— Annual water levels. 

25. Northern and Northwestern Lakes— Charts. 

26. Northern and Northwestern Lakes— Gauging outlet. 

27. One hundredth meridian. 

28. Paciflc, Division of the. 

29. Philippines, Division of the. 

80. Platte, Department of the. 

81. Porto Rico, engineering operations in the Department of. 

82. Reconnoissances and explorations. 

88. Geological and geographical surveys of the War Department. 

84. Texas, Department of. 

85. Uintah Mountains, Utah. 

86. Yukon River, Alaska— Exploration. 

Rl.— Arizona, Department of. 

Lt C. F. Palfrey. Report, 80, 2547; 



Engtneert. 

Enqinebrb in Charge: 

Lt. G. M. Wheeler. Report, 72, 1124&. 

Lt. E. D. Thoxnas, 5th Cav. Report, 
77 1449. 

Lt. T. A. Toney, 6th Cav. Report, 78, 
1881. 

a Various filtration plans. 



81, 2859; 82^ 2847. 

Lt. G. J. Fiebeger. 

Lt. T. A. Binglutm. 
86, 2531. 



Report, 88, 2404. 
Report, 84, 2399; 



b Arisona, Nevada, and Utah. 
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PART B.— i:XPE.ORATIO]VS, SIJRTEYS, AND RECONMOIS- 

8AN€ES--Gontinued. 

B2. — California, DeiNirtineiit of. 



Eni^neers. 

EKoinsbbs in Ghabob: 

Maj. W. A. Jones. Reports, 88, 24Q2; 
84 2392. 

Lt. T. L. Casey. Reports, 85, 2629; 
87, 3147. 



Lt. C. G. Lyman, 2d Cav., A. D. C. Re- . 4133; 98, 3783. 

B3. — California and Oregon* 

Eni^neert. 

Chibf op Enoinbebs. Report, 66, ii, 22. 

B4.— Colorado, Department of. 



ports, 92, 3459; 98, 4403; 94, 3453. 

Lt. J. L. Sehon, 20th Inf. Report, 95, 
4254. 

Lt. J. F. Reynolds Landis, Ist Cav., 
A. D. C. Reports, 95, 4256. 96, 4076. 

Lt. J. D. Miley, 5th Art Reports, 97, 



Ennflneert. 

Chibf of Enoinbbbs. Reports, 97, 
547; 99, 639; 1900, 718. 

Enoinbbbs in Ghabob: 

Lt. J. L. Sehon, 20th Inf. Report, 97, 
4134. 



Lt. J. R. Bennet, 16th Inf. Reports, 
99, 3880; (Capt) 1900, 5451. 



B5. — Colorado (Denver), Kanta« (FU. Hays and Wallace), and 
California (Pueblo) .—liatltnde and loni^ltude. 



En^neert. 

GniBF OF Enginbebs. Report, 78,115. 

Enginebb in Chabob. Lt. £. H. 
Roffner. Reports, 78, 1224, 1243. 



Assistant. Prof. T. H. Safford. Re- 
port, 78, 1243. 



B6.— Colorado River of the West. 



Ennflneert. 

Chibf of Enoinbbbs. Reports, 67, 53, 
865; 68, 76, 1195; 69, 68. 

Enoinbbbs in Chabgb: 

Capt. 8. M. Mansfield (Bvt. Lt. Col.). 
Report, 68, 1188. 



Maj. R. 8. Williamson (Bvt Lt. Col.). 
Report, 68, 1190. 



B7.~ Columbia, Department of. 



Chibf of Enoinbbbs. Reports, 80, 
249; 81, 343; 82, 329; 88, 344; 84, 349; 
85, 345; 88, 317; 89, 386; 90, 355; 91, 
450; 92, 424; 93, 488; 94, 443; 95, 497; 
96, 442; 97, 547; 98, 552; 99, 639; 
1900, 718. 

Enoinbbbs in Chabgb: 

Lt. T. W. Symons. Reports, 80, 2549; 
81, 2863; 82, 2851. 

Lt. G. W. Goethals. Reports, 88, 2407 ; 
84 2403. 

Lt W. C. Langfitt Reports, 87, 3151 ; 
88, 2816. 

Lt. L. A. Lovering, 4th Inf. Report, 
89 2878. 

Mai. G. J. Lydecker. Report, 90, 
3598. 



Capt. C. H. Clark, Ord. Dept Re- 
port, 91, 3945. 

Maj. T. McCrea, 5th Art. Reports, 
92, 3458; 98, 4402; 94. 3452. 

Lt. J. L. 8ehon, 20tn Inf. Reports, 
95, 4254; 96, 4074. 

Maj. T. H. Barry. Report, 97, 4132. 

Lt. J. B. Bennet, 7th Inf. Report, 
98 3784. 

Capt H. P. McCain, 14th Inf. Re- 
ports, 99, 3879; 1900, 5450. 

Assistants: 

A. Downing. Report, 88, 2410. 

Lt. W. C. Brown, Ist Cav. Report, 
81, 2873. 
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PART B.— EXPLORATIOIVS, SVRTEYS, ANl> REC^OMIVOIS- 

SANCfiS— Continaed. 

B8.— Itakota, RepMrtment 

Chibf of Enoinsebs. Reports, 67, 53; 

74, 123; 75, 131; 76, 123; 77, 130; 78, 
147; 79, 189; 80, 247; 81, 340; 82,828; 
88, 343; 84, 348; 85, 377; 87, 345. 

Engineers in Charge: 
Capt. W. Ludlow. Reports, 74, ii, 626. 
Reconnoissance, Black Hills, 74, ii, 628; 

75, ii, 1113; 76, ui, 569. 
Reconnoissance, Ft. Carroll, Mont., to 

Yellowstone National Park, 76, iii, 570. 

Lt. £. Maguire. Reports (Custer mas- 
sacre), 76, lii, 699; 77, ii, 1337, 1338^; 
78, iii, 1671; 79, 2359; 80, 2509; 81, 
2843; (Capt), 82, 2843. 

Lt H. 9. Taber. Reports, 88, 2392; 
84 2387. 

Lt J. Biddle. Reports, 85, 2527; 87, 
3149. 

AssiflrrANTs: 

Prof. N. H. Winchell. Geologist and 
botanist. Reports, 74, ii, 630; 75, ii, 
1131, 1172. 

6. B. Grinnell. Paleontology and zo- 
ology. 74, ii, 632, 633; 75, ii, 1177; 76, 
iii, 634, 657. 

Prof. J. M. Coulter. Report, 75, ii, 
1173. 



R. P. Whitfield. Newfoedla Reports, 

75, ii, 1202; 76, iii, 694. 

Lt R. £. Thompson, 6ih Inf. Report 

76, iii, 631. 

£. S. Dana. Geological report, 76, iii, 
657. 

Lt E. J. McClemand, 2d Cav. Re- 
port, 77, ii, 1361. 

Lt G. D. Wallace, 7th Cav. 77, ii, 
1376 ft. 

Sergt J. E. Wilson. Reports, 77, ii, 
1378 ft; 80, 2530. 

Lt L. R. Hare, 7th Cav. Report, 78, 
iii, 1672. 

Asst Surg. V. Havard, U. 8. A. Bot- 
any. Reports, 78, iii, 1681; 80, 2513. 

Lt O. F. Long, 5th Inf. Report 78, 
iii, 1688^. 

Topographical Asst. J. J. Durage. Sur^ 
vey, military reservation, Ft Keogh. 
Report, 70, ui, 2363. 

Lt W. Hoffman, 11th Cav. Recon- 
noissance, Moreau, or Owl, River, Dakota. 
Report, 70, iii, 2367. 

A. A. Surg. C. E. McChesney. Mam- 
mals and birds. Reports, 70, iii, 2371. 

W. W. Pa3me. Astronomy. Report 
81,2844. 



B9. — Detroit, Mteli., ..aid Ft* LcaTennrorth, Kans. — ^Determination 
• of difference of longitude betmreen. 



Engineers. 

Engineer in Chabgb. 
ner. Report, 72, 1118. 



Lt E. H. Ruff- 



BIO.— £rle Canal— Preservation of bench marks. 



Capt G. D. Fetch. Reports, 09, 3859; 
1900, 6402. 



Engineers. 

Chief op Engineers. Reports, 97, 
546; 98, 551; 99, 636; 1900, 715. 

Engineers in Charge: 

Maj. W. 8. Stanton. Reports, 97, 
4122; 98, 3778. 



Bll.— Fortieth Parallel— Oeologlcal explorations. 



Engineers. 

Chief of Engineers. Reports, 67, 54, 
866; 68, 76; 69, 68; 70, 87; 71, 103; 
72, 101; 78, 113; 74, 122; 75, 129; 76, 
119; 77, 127; 78, 141; 79, 186; 80, 245; 
81,338. 



Engineer in Charge. Clarence King, 
geologist Reports, 71, 1027, 1030; 78, 
1203; 74, ii, 477; 75, ii, 919; 76, iii, 217; 
77, ii, 1207; 78, iii, 1419. 

Examination of so-called diamond 
fields, 78, 1208. 



B12.~Instrunient8, mappings, etc 



Engineer. 

Engineer in Charge. Maj. O. M. Poe 
(Bvt Brig. Gen. and Col., A. D. C). 

aBxDedition a«ainHt hostile Sioux, 1876. 
b Yenowstone expedition. 



Reports, 75, ii, 1109; 76, ii, 664; 81, 
2811 rf; 82, 2825.. 



e Jonmal of marchefl under Ool. N. A. Miller, 
d Progress of railroftds in Texas-Mexioo. 
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PART B.— £XPIX>IiAT101V8, SIJRVE¥S, AND RECONMOIS- 

SAN€ES--Continaed. 

B13.~Ijake Erie— Shoals In. 



Enilneers. 

Chief op Enoinsers. Reports, 92, 
420; 93, 484; 97, 547. 

Enoinebbs in Chabgb: 
Maj. A. Stickney. Report, 92, 3424. 



CJol. J. A. Smith. Report, 97, 4123. 
AflBiSTANT. W. T. Blant Report, 97, 
4125. 



B14.— l<ake Erie— Water level obftervatlont. 



Eni^neers. 

Chibf of Enoinebbs. Report 90, 530. 
Engineer in Chaboe. Haa,}. L. C. Liv- 
ermore. Report, 90, 3583. 



AwisTANT. W. T. Blunt, 90, 3584. 



B15.— Lake Superior, north shore or— Survey and loeatlon of dan- 
gerous reef near mouth of CJooseherry River* 

Eni^ineers. l Enoinebb in Chaboe. Maj. J. B. 

Chief of Enoinebbs. Report, 90, 530. I Quinii. Report, 90, 8583. 

B16.— Eiava heds (RcNloe eamiialffn), Oreg.— Reconnoissanee. 

Engineers* | Enoinebb in Chaboe. Capt G. J. Ly- 

Chief of Enoinebbs. Report, 78, 114. ! decker. Report, 78, 1219. 

B17.— Raps. 



OnmpaigM and batUefldds. 

Engineers. 

Chibfof Enoinebbs. Reports, 66, ii, 
23; 67, 54; 68, 78; 69, 09; 70, 88; 71, 
104; 72, 102; 78, 112; 74,121; 76,128; 
77, 125; 78, 140; 79, 185; 90,354. 

Engineers in Chabgb: 

Maj. N. Michler (Bvt. Brig. Gen.). 
Reports, 68, 1199; 69, 649. 

Maj. G. L. Gillespie (Bvt Lt Col.). 
Reports, 78, 1202; 74, ii, 476. 

Lt. Col. G.E. Warren. Report, 79, iii, 
1973. 

MUUary^ geographiooUj and lake survey . 

Engineers* 

Chibfof Engineers. Reports, 66, ii, 
20; 68, 77; 69, 69; 76, iii, 117, 564; 77, 
125; 78, 140; 79, 184; 80,244; 81,337; 
82, 325. 



Military and geographical. 

Engineers* 

Chief of Enoinebbs. Reports, 88, 
341; 84, 345; 85,375; 86, 371; 88,316; 
89,385. 

MUitary and other maps. 

Engineers* 

Chief of Eng ineers. Reports, 90, 353 ; 
91, 449; 92, 422; 98, 488; 94, 443. 

Explorations — Reports and maps, certain 

omissUms. 

Engineers. 

Chief of Enoinebbs. Reports, 72, 102; 
75, 131. 

Enoinebbs in Chaboe: 

Col. J. H. Simpson. Report, 72, 1173. 

Maj. G. K. Warren (Bvt. Maj. Gen.). 
Report, 75, 1240. 



B18.— Raumee Valley— Historic grounds, locations, and militarjr 

works (examination of). 

Engineers* Engineer in Charge. Col. O. M. 

Chief of Engineers. Report, 89,386. Poe. Reportr89, 2869. 



B19.— Rexican frontier. 



Engineers. 

Chibf of Engineers. Report, 81, 339. 
Engineer in Charge. Maj. O. M. Poe 



(Bvt Bng. Gen.; Col., A. D. C). Re- 
ports, 81, 2811; 82, 2825. 



J 
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PART B.— EXPIX>RATI01VS, 81JRTEY8, AND RECOMMOn- 

8AN€ES-<>>ntmued. 

B20.— RlMourl, Rllltary DeparUnent of. 



Enfflnoers. 

Engineebs in Charge: 

Lt E. H. Ruffner. Reports, 72, 1121; 
78,1221; 74, ii, 622 o, 625; 75, ii, 1233; 
76, iii, 718, 724 ^ ; 77, ii, 1399, 1401 c, 1410^, 
1422«, 1431/; 78, lii, 1749; 70, 2329. 

Maj. J. W. Barlow. Report, 74, ii, 607. 

Lt T. N. Bailey. Report, 81, 2837^; 
83 2833 O' 

Lt O. M. Carter. Reports, 88, 2389 0^ ; 
84, 2SSS9. 

Capt. W. L. Marshall. Reports, 94, 
3461; (Maj.) 95, 4253; 96,4073; 97,4131. 

Capt. C. E. Gillette. Reports, 92, 3457 ; 
98, 4401. 

Aflsisrr ANTS * 
T. H. Safford. Report, 78, 1243*. 



Lt. G. S. Anderson, 6th Cav. Report <, 

76, iii, 739. 

Lt. T. M. Woodruff, 5th Inf. Report, 

77, ii, 1409, 1467i. 

Lt C. A. H. McOauley, 3rd Art Re- 
port, 78, iii, 1750*'. 

Prof. A. Gray. Report, 78, iii, 1832«. 

T. S. Brandegee, C. £. Report, 78, 
iii, 1841 «. 

Prof. 0. T. Thomas. Report, 78, iii, 
1843 »». 

Prof. H. Strecker. Report, 78, iii, 
1847 rK 

Asst. Surg. C. Smart, U. S. A. Report, 
79, iii, 2331 o. 

Capt. H. W. Law ton, 4th Cav. Report, 
83, 2391. 



R21.— Mtsflourl, Rtlttarjr division of tiie. 



Engineers. 

Engineers in Charge: 

Maj. J. W. Barlow. Report. 74, ii,607. 

Maj. W. E. Merrill, (Bvt. Col.). Re- 
port, 68, 1196. 

Maj. G. L. Gillespie. Reports, 75, ii, 
1112; 76, iii, 565. 

Capt. G. J. Lydecker. Reports, 77, ii, 
1135; 78, iii, 1669. 



Capt J. F. Gregory. Reports, 79, iii, 
2315; 80, 2501; 81, 2829; 82, 2827; 83, 
2383. 

Maj. Tt H. Hand bury. Reports, 84, 
2379; 87, 3145. 

Capt. W. L. Marshall. Reports, 88, 
2813; 89, 2875; 90, 3600; 91, 3943. 



R22.— Mew Mexteo. 



Engineers* 

Chief op Engineers. Reports, 79, 
189; 81, 340. 

Engineers in Charge: 

Lt. E. H. Ruffner. Report, 79, 2343. 

Lt. C. A. Stedman, 9th Cav. Reports, 
79, 2343. Reconnoiseance, Santa Fe to 



Ft Stanton, 79, iii, 2348. North Star 
Road, Ft. Bayard to the canyon on the 
Blatrk River, 79, iii, 2351. 

Lt T. N. Bailey. Report, 81, 2837; 
82, 28:^3;'. 

Second Lt R. T. Emmet Report, 81, 
2841. 



B23.~]Vortliern and Nortliwestem LalLes— Correcting and Issuing 

eliarts — Surveys* 



Dates and amounts of appropriations for 
survey of Northern and Northwestern 
Lakes. 

Mar.3,1841 $15,000 

Mar. 18, 1842 20,000 

Mar. 1,1843 30,000 



June 17, 1844 $20,000 

Mar. 3, 1845 20,000 

Aug. 8, 1846 25,000 

Aug. 12, 1848 25,000 

Mar. 3, 1849 10,000 

Sept 28, 1850 25,000 

Mar.3,1851 25,000 



a Completion of military road. Santa Pe to Taos. N. Mex. 

b Lines of communication between southern Colozado and northern New Mexico. 

e Survey of headwaters of Red River. 

d Meteorology. 

e Botany. 

fOeology. 

District of Missouri and New Mexico. 

fc Difference of longitude, Denver, Colo., and Pueblo, Colo. 

< Survey of wagon road, Ft. Garland, Colo., to Ft. Wlngate, N. Mex. 

i insects. 

icSan Juan reconnoissance. 

1 Entomology, 
m Orthoptera. 
« Lepldoptera. 

o Analyds of Pagosa Spring, Colo. 

p Department of Missouri and district of New Mexico. 



REPOBTS OF CHIEF OF ENGINEEBS, U. S. ARMY. 1673 



PART B.— EXPLORATIONS, SURTEYS, AND. RECONNOIS- 

SANCES— Continued. 

B23.— Northern and Nortliire§tem Eiakei — Correcting and Ifisutng 

eliarl*— Surveys — Continued. 



Aug. 30,1852 $25,000 

Mar. 3, 1853 50,000 

Ai^j.5,1854 50,000 

Mar. 3, 1855 50,000 

Aug. 30, 1856 50,000 

Mar. 3, 1857 50,000 

June 12, 1858 75,000 

Mar. 3, 1859 75,000 

June 21, 1860 75,000 

Mar. 2, 1861 75,000 

July 5, 1862 105.000 

Feb. 9,1863 - 106,879 

July 2, 1864 100,000 

Feb.28,1865 125,000 

June 12, 1866 50,000 

Mar. 2, 1867 77,500 

Mar. 2, 1868 77,500 

July 20, 1868 75,000 

Mar. 3, 1869 100,000 

July 15,1870 100,000 

Mar.3,1871 175,000 

June 10, 1872 175,000 

Mar. 3, 1873 175,000 

June 23, 1874 175,000 

Mar. 3, 1875 150,000 

July 31, 1876 a84,000 

Mar. 3, 1877 694,500 

June 20, 1878 ^^49,500 

Mar. 3, 1879 85,000 

June 16, 1880 40,000 

Mar.3,1881 18,000 

Aug. 7, 1882 12,000 

Total 2,939,879 

Printing and issue of charts for iise of naxn- 
galorSf and electrotyping copperplates for 
chart printing. 



Mar. 3, 1883 . 
July 7, 1884 . 
Mar. 3, 1885 . 
Aug. 4, 1886 . 
Mar. 3, 1887 . 
Oct 2, 1888.. 
Mar. 2, 1889 . 
Aug. 30, 1890 
Mar. 3, 1891 . 
Aug. 5, 1892 . 



13,000 
3,000 
3,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 



Mar. 3, 1893 . . 
Aug. 18, 1894 . 
Mar. 2, 1895 . . 
June 11, 1896. 
June 4, 1897. . 
July 1,1898., 
Mar. 3, 1899.. 
June 6, 1900. . 



Total 



12,000 
2,000 
2,000 
2,000 
2,000 
3,000 
3,000 
3,000 



42,000 



Surveys and additions to and correcting en- 
graved platett. 

Mar. 2, 1889 $5,000 

Aug. 30, 1890 10,000 

Mar.3,1891 10,000 

Aug. 5, 1892 6,000 

Mar. 3, 1893 25,000 

Aug. 18, 1894 25,000 

Mar. 2, 1895 25,000 

June 11, 1896 25,000 

June 4, 1897 25,000 

July 1,1898 25,000 

Mar. 3, 1899 25,000 

June 6, 1900 75,000 



Total 280,000 

Ennflneers. 

Chief of Engingerb. Reports, 66, ii, 
20; 67, 52; 68, 74; 60, 65; 70, 85; 71, 
101; 72, 99; 78, 110; 74, 120; 75, 126; 
76, 116; 77, 125; 78, 139; 70, 184; 80, 
244; 81, 336; 82, 325; 88, 340; 84, 345; 
85, 375; 86, 371; 80, 384; 00, 350; 01, 
445; 02, 419; 08, 481; 04, 437; 05, 492; 
06, 439, 440, 441; 07, 544; 08, 547; 00, 
547,633,637; 1000, 711. 

Engineers in Charge: 

M^. W. F. Raynolds. Reporte, 66, ii, 
43; (LtCol.) 67, 553; 68, 925; 60,549; 
70, 535. 

Maj. C. B. Comstock. Reports, 70, 
614; 71, 982, 991^; 72, 1031, 1035^ 1040/, 
1042fl'; 73, 1169, 1175^, 1178<; 74, ii,402, 
444 i; 75, ii, 852, 857*; 76, iii, 3, 126^; 
77, 1105, lllO^^ 1128i; 70, iii, 1891; 80, 
2365; 81, 2781, 2789n; (Lt. Col. ) 82, 2785. 



a Not including S16,000 applied to suryey of Misslmippl River. 

frNot including 125,000 applied to sarvey of Mississippi River and Including 19,600 received from 
sale of steamers. 
"Not including $49,500 applied to survey of MiasisBippl River, 
d Measurement of Minnesota Point base. 

Tides, Lake Michigan. 

/Irregular oscillations in surface of Lake Michigan at Milwaukee. 

9 Adjustment of a triangulation where angles, not directions, are the data, and where there is a 
single measured base. 

h Adjustment by least squares of triangles connecting Manistee Point and Keweenaw base in Lake 
Superior. 

• Note on the probable error of latitude determinations with zenith telescope. 
J Remeasurement of Keweenaw base. 

* History of surveys. 

1 Notes of European surveys. 
« Standards of length. 

n Variation of length of zinc bar. 
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PART B.— E1IPE.ORATIONS, ^URTEYS, AND RECONHTOIS- 

SANCES— Continned. 

B23.— IVortliem and Nortlraresteni E«ake«— CorrecCliifr and iMUln^ 

ctaarU — Surveys — Continued. 



Gapt H. M. Adams. Reports, 77, 1109; 
78, iii, 1366. 

Col. O. M. Poe. Reports, 91, 3927; 
92, 8407; 98, 4343; 94, 3316; 96, 4169. 

Lt. Col. G. J. Lydecker. Reports, 96, 
4017, 4062a; Q7, 4069; 98, 3746; 99,3861; 
1900, 6317. 

Assist A ntb * 

O. B. Wheeler. Reports \ 66, ii, 66; 
70, 552; 76, iii, 112. 

J. M. Bigelow. Report^ 66, ii, 62. 

D. F. Henry. Report/^i, 67, 682. 

O. N. Chaffee. Report, 66, ii, 218^ 

Lt. J. F. Gregory. Report, 67, 673/. 

Capt. F. U. Farquhar. Reports, 68, 
937 jy. 

L A. Lapham. Report, 68, 993^. 

Capt. J. A. Smith. Reports, 70, 649; 
71 994*. 

Lt. E. H. Ruffner. Report, 70, 560/ 
593; (Maj.) 98, 4364/. 

E. S. Wheeler. Reports*. 

Lt A. N. Lee. Reports^ 71, 996; 
72, 1094; (Capt. ) 78, 1184. 

Lt J. H. Weeden, jr. Reports, 71, 
996; 72, 1093. 

Lt C. F. Powell. Reports >», 71, 998; 
(l8tLt),78,1188; 74,ii,421; 76, iii, 110. 

H. Custer. Reports, 71, 998; 78, 1185; 
74, ii 414. 

Lt E. Maguire. Reports, 71, 1019 «; 
74, ii, 420. 

8. I. Smith. Report, 71, 1020 o. 



J. E. Hilyaid. Report, 72, 1046P. 
Rear- Admiral B. F. Sands, U. 8. Naval 
Observatory. Report, 72, 1062 y. 

Lt W. R. Livermore. Report, 72, 1080. 

G. Y. Wisner. Reports, 72, 1097r; 
78, 1181; 74, ii, 407*; 76, ii, 860; 76, iii, 
113; 77, ii, 1201; 78, iii, 1396; 79, iii, 
1930. 

A. R. Flint Reports, 72, 1099 <; 78, 
1190: 74, ii, 410; 75, ii, 863; 76, iii, 114; 
77, li, 1202; 78, iii, 1407; 79, iii, 1940; 
80 2409. 

G. A. Marr. Reports. 72, 1101; 78, 
1182; 74, u, 408; 76, ii, 862; 76, iu, 115; 
77, li, 1206. 

L. Foote. Report, 72, 1104. 

A. C. Lamson. Reports, 72, 1106; 78, 
1190; 74, ii, 417; 76, iu, 119; 77, ii, 
1200; 78, iii, 1398. 

J. R. Mayer. Reports, 72, 1106; 78, 
1188; 74, u, 418; 76, ii, 806; 76, iii, 
121. 

F. M. Towar. Reports, 72, 1107; 78, 
1191: 74,ii,419; 76, u,867; 76, iii, 120; 
77, li, 1199; 78, iii, 1398. 

R. 8. Woodward. Reports", 78, 1183; 
74, ii, 412: 76, ii, 870; 76, iii, 116; 77, 
1203; 78, iii, 139; 79, iii, 1931. 

Lt D. W. Lockwood. Reports*, 78, 
1193; 74, ii, 413; 76, ii, 869; 76, iii, 116. 

Mw. J. M. Wilson. Rgwrt, 73, 1193« 

T. Russell. Reports, 74, ii, 456a-; 76, 
iii, 117aJ; 79, iu, 1952^?; 80, 4212y; 94, 



oSboal off Port Austin light station, Saginaw Bay. 

^Meteorology, 71, 1006; 79. 1068; 78, 1197; 74, 11, 472; 76, 111, 108. LOngltude and latitude, 71. 1014; 
70, 1054, 1066; 74. li, 434. Astronomy, 71, 1017. Computing, 78. 1095; 78, 1192; 76, 111, 112; 77, 11, 
1201. Astronomical determination of points In the interior of Illinois and Wiflconsln. 74, 11. 42Su 
Difference of longitude between Detroit, Mich., and Ogden, Utah, 74, 11, 434. Water levels, 76, 11, 
915; 70, ill, 80; 77, ii, 1198; 76, ill, 1411. Longitude of Toledo from Detroit, 69, 2790. 

^'Meteorology. 

(fOutflow of lakes, 70, 564. Theodolite comparison, 66, 11, 218. Meteorology, 67, 586; 66, 966; 69, 
636; 70, 600. Gauging. 68, 949; 69, 562. Base-line measurements, 66, 947. 

K Theodolite comparison. 

/Astronomy. 

^Determination of the length of standard bar of the lake survey base-measnring apparatna. 

AMean temperatures on the lakes. 

< Primary triangulation of Lake Superior. 

i Niagara River. 

i^Testing theodolite, 70, 553; 79, 1048. Determination of the constants of primary base appaiatnfl, 
71. 1003; 76, ii, 900. Reports, 74, ii, 410; 76, iii, 118; 77, ii, 1205. Comparison of survey yards, 74, 11, 
466; 76. 11, 909. ComparLson of 15-foot bar, 74, ii, 468. Measurement, Chicago base line. 76, ill, 1401; 
Sandusky base line, 79. iii, 1941. Levels of precision near Helena, Kans., 79, 1942. Olney bane line. 
80, 2406. Computing machines, 89, 2786. Lake Michigan, 98, 8420. St. Marys River survey, 96, 4022. 

I Magnetic oDservatlons, 78, 1195; 74, li, 440. 

m Astronomy, 76, li, 871; 78, 111, 1871. Magnetic work, 77, ii, 1181. Survey Mississippi River, 78. 
ill, 1885. 

1 Astronomy, 76, ii, 894. 

o Dredging studies. 

p Length of lake survey yards. 

Q Description of instruments used In determining clock corrections. 

r Triangulation, 80, 2410. 

'Theodolite constants. 

t Astronomical work, 76, iii, 92. Water levels, 79. ill, 1962; 80, 24S6; 81, 2799; 88, 2818. Instrument 
test, 88, 2789. Longitude, San Antonio, Tex., 88, 2812. 

M Measures, 74, ii, 469. Station twist, 76, ii, 913. Theodolite errors, 76, 111, 64; 77, 1208. Theodolite 
constants, 78, ill, 1945. Triangulation, 80, 2411. 

« Screw of comparator, 74, li. 453. Telegraphic longitude. 76, ill, 12. Survey, MisstasippI River, 
77, li, 1196; 78, ill. 1381; 79. Ui. 1922. Survey, Lake Erie, 78, ill, 1894. Magnetic work, 79, iii, 1918. 
Longitude and latitude work, 80, 2382. 

10 Water-level observations. 

X Tests of thermometers. 

vThennometer comparisons. 
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PART B. 



-EXPLORATIONft, SlJRTEYft, A9n> RECOimOHS- 

SANCES— Gontinaed 



B23.— Northern and JVortliiirestem Lakei — Correctlnfr and Imutng 



3329«; 95, 4214, 4218 «; 96, 4029»; 97, 
4104*. 

Lt T. N. Bailey. Reportarf, 75, ii, 
859. 

J. Eisenmann. Reports, 75, ii, 868; 

76, iii, 123; 79, iii, 1935. 

F. Terry. Reports, 75, ii, 869; 76, iii, 
122; 77, 11, 1201; 78, iii, 1399. 

T. W. Wriffht Report, 75, ii, 870 ^ 

Capt H. M. Adams, Reports/, 76, iii, 
110; 77, ii, 1109. 

Lt. Col. Clarke (Royal Engineers, Eng- 
land). Reports fi'. 

Lt. P. M. Price. Reports*, 77, ii, 
1198; 79, iii, 1929. 

L. L. Wheeler. Reports <. 

F. W. Lehnartz. Reportsi. 

J. H. Darling. Reports*, 76, iii, 118; 

77. ii, 1203; 79, iii, 1938. 

A. T. Morrow. Report, 76, iii, 124. 
J. A. Ockerson. Report, 79, iii, 1931. 
J. B. Johnson. Reporf i 
Prof. W. Foerster. Reports *». 
Prof. H. A. Rowland and Prof. W. W. 
Jacques. Report n. 



W. Voifft. Reporto. 
Capt. w. A. Jones. Report 7^ 
Capt. W. L. Rsk. Report 9. 
Lt. C. 8. Rich6. Reports »•. 

A. O. Wheeler. Report*. 

B. J. Thomas. Reports 
Mai. A. Stickney. Report^. 
F. M. Barstow, Report «. 

Capt. W. L. Marshall. Reports v. 
Capt. D. C. Kin^mn. Reports^. 
W. P. Judson. Reports'. 

F. Morley. Reports y. 
J. C. Qurntus. Report «. 
L. M. Mann. Reports o<i. 
D. MoHtor. Report **. 
Capt. S. S. Leach. Reports ^<^. 

B. Rohnert. Report ^o. 

C. Y. Dixon. Report**?. 

L. P. Morrison. Report//. 

G. E. Balch. Reportsirg. 
£. £. Haskell. Reports ^. 
H. Von Schon. Reports**. 
J. Ripley. Reports)^. 

F. C. Shenehon. Report**. 
L. C. Sabin. Report ' l. 



a Latitude and longitude work. 

frTriangulation, Lake Superior to Mackinaw base line. 

« Astronomy, 76, ill, 56; magnetic work, 77, ii, 1187. 

d Instrument test, 89, 2789. 

e Astronomy, 76, ii, 889; 76, iii, 1868. Topography and hydrography, 70, ill, 9. Telegraphic longi- 
tude, 77, 11, 1182; 79, iii, 1895. Magnetic work, 78, iii, 1358. St. Lawrence River Shoals, 88. 34*25. 
8426. 



/Constants of Clarke yards, 76, 11, 904. Standard inch, 70, iii, 79. 
2896. 



9 Astronomy, 70, ill, M). Telegraphic longitude, 78,111,1400. Longitude and latitude work, 80. 



ALeyeUng, 70, 111,70; 77, 11, 1189; 78, ill, 1942; 80. 2426. 

i Leveling, 70, iii, 70; 77. 11. 1189; 78. ill, 1886. 1406. 

i Remarks on flashing, 78, 111. 1396. Trianguiation, Lakes Erie and Michigan, 80, 2411. Instru- 
ment tests, 88, 2789. 

i^Sand wave and sediment obserrations, 79, iii, 1963. 

I Comparisons of steel meters, 80, 2368; 81, 2788. 

« Thermometer comparisons, 80, 2875. 

fi Instrument tests, 81, 2784. 

o Clock and chronometer comparisons, 81, 2792. 

p Survey of Marquette Harhor, 91, 8927. 

flLake Erie, 98, 3415. Resurvey. St. Maryn River, 98, 4848; 94. 8321; 96, 4165. 

r Walska Bay, 98, 8423. 

« Waverly Shoal, Lake Erie, 98, 8424. 

t St. Lawrence River shoals, 98, 8425. 3426. 

M Lake front, Chicago, 98, 8427; 98. 4872. 

vLake Ontario, Black Creek shoal, 98, 3428; Niagara River, shoal off mouth, 93, 4379. 

vLake Ontario, Black Creek shoal, 98, 3429; Niagara River, shoal off mouth, 93, 4379. 

xLake Superior, 98, 4352; trlangulation, in connection with survey of St. Marys River, 94. 3897. 

y Niagara River, discharge, 98. 4864. 

sLake front, Chicago, 98, 3428; 98. 4872. 

<aa Survey, 94,8422. 

MSt. Lawrence River, 98, 3415; 94, 3428; 96, 4249; 96. 4062. 

e^Hydrographic ice survey, 96. 4235. 

ddlce survey, St. Marys River, 96, 4240. 

e« Hydrographic survey, 96, 4245. 

//Trlangulation, 93, 4856: 94, 8404; 96, 4174. Mackinaw base line, 96, 4028. 

09 Trlangulation and reduction of precLse levels, 93. 4358, 4360: 94. 3403. 3409. 842G. St. MaryK River 
work, 96. 4178: 96, 4028; 97. 4078. 40fe: 98. 8747. Lake levels, 99. 3856: 1900, 5322. 

Mist. Marys River survey, 98. 4364; 94, 8419; 96, 4220; 96, 4056; 97, 4115, 4118. 

<'8t. Marys River, 96. 4228; 96, 4066. 

ii Niagara River. 1900, 5326. 

M^Ganging, 1900, 5362. 
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ANALYTICAL AND TOPICAL INDEX TO 



PART B.— EXPLiORATIONS, SIJRTETS, AND RECONMOn- 

SAN€E»-Oontinued. 

B24.— Northern and NorUrarestem liakes— Annual urater levels. 

(See B23.) 



£nf|^neert. 

Chikf of Enoinbers. Reports, 88, 316; 
02, 422; 08,486; 04, 441; 06, 497; 06, 
442, 07, 647; 08, 551; 00, 637; 1000, 
715. 

Enginsbbs in Charge: 

Col. O. M. Poe. Reports, 88, 2807; 
02, 3429; 08, 4381; 04, 3319, 3430; 06, 
4159, 4251. 

Lt. Col. G. J. Lydecker. Reports, 06, 
4067; 07, 4127; 08, 3779; 00, 3851; 
1000, 5319, 5402. 

Capt. D. C. Kingman. Report (Lake 
Ontario), 08, 4382. 

Mai. J. F. Gregory. Report (Lake 
Michigan), 08, 438:^; 04, 3435. 

Capt. S. S. Leach. Report (Ogdens- 
buiv), 08, 4384. 

W . T. Blunt. Report ( Lake Erie) , 04, 
3431. 



Capt. G. A. Zinn. Reports (Lake 
Michigan), 06, 4071; 07,4129; 08,378L 

Maj. W. S. Stanton. Reports (Lake 
Ontario), 06, 4068; 07, 4128; 08, 3780. 

Capt G. D. Fitch. Report (Lake On- 
tario), 00, 3869. 

Lt. Col. J. A. Smith. Reports (Lake 
Erie), 04, 3431; (Col.), 06, 4068; 07, 
4128; 08, 3780; 00, 3861. 

Capt. J. G. Warren. Report (Lake 
Michigan), 00, 3860. 

Maj. C. B. Sears. Reports (Lake Sa- 
perior), 06, 4070; 07, 4129; 08, 3781; 
00,3860. 

ASSIOTANTS: 

W. H. Harding. Report«. 

Wm. T. Blunt. Report (Lake Michi- 
gan), 04, 343. 

Lt C. H. McKinstry. Report (Lake 
Michigan), 04, 3435. 



B25.— Northern and NorUrarettem Laket — Cbarta. 



Eniflneert. 

Chief of Engineers. Reports, 66, ii 
20; 67, 52; 68, 74; 60, 65; 70, 85; 71 
101; 72, 99; 78, 110; 74, 120; 76, 126 
76, 116; 77, 125; 78, 139; 70, 194; 80 
244; 81, 336; 88, 340; 84, 345; 86, 375 
86, 371; 88, 316; 80, 384; 00, 530. 

Engineers in Charge: 

Maj. W. F. Raynolds, (Bvt Col.) 
Rei)ort8, 66, ii, 49; 67, 864; 68, 932 
60, 558; (Lt Col.), 70, 600. 



Maj. C. B. Comstock, (Bvt Brig. Gen. ). 
Reports, 71, 1020; 72, 1068; 78, 1201; 
74, ii, 476; 76, ii, 918; 76, iii, 125; 77, 
1195; (Lt Col.), 70, 1971; 80, 2437; 81, 
2801. 

Capt H. M. Adams. Report, 78, 
1416. 

Lt Col. O. M. Poe. Reports, 83, 2377; 
84, 2373; 86, 2519; 87, 3143; 88, 2810; 
(Col.), 80, 2865; 00, 3588. 



B26.— Northern and Northinrettern Lakes — Oanylnir outlet. 



Eni^ineen. 

Chief of Knginbers. Report, 70, 86. 
Engineer in Charge. Maj. H. L. Ab- 



bot, (Bvt. Brig. Gen.). Criticism of As- 
sistant Engineer Henry's ganging obser- 
vations, 70, 616, 629. 



B27.— One hnndredtli meridian. 



Territory south of Central Pacific R. 
R., embracing parts of eastern Nevada 
and Arizona. 

(Topographical and geographical sur- 
veys and explorations west of the one 
hundredth meridian.) 

List of publications, 78, iii, 1656. 

Enslneers. 

Chief of Engineers. Reports, 71, 101, 
103; 78, 113; 74, 122; 76, 130; 78, 120; 
77, 120, 127; 78, 142; 70, 186; 80, 245; 
81, 338; 82, 326; 88, 341; 84, 346; 86, 
376. 
Engineers in Charge: 

Lt. G. M. Wheeler. Reports, 78, 1211, 



a Lake Michigan water level curves. 

mm 

loeyi 
<<NatiiialhIiBU)ry. 



b Plan of publication of the report. 
(^ Meteorology and h3n>8ometry. 
hlstoi 



1217; 74, ii, 480, ^589; 76, ii, 921; 76, 
iii, 219; 77, ii, 1209; 78, iii, 1421; (Capt), 
1977; 80, iii, 2459; 84, 2375. 

Lt. M. M. Macomb, 4th Inf. Reports, 
81, 2805; 82, 2821; 88, 2379. 

Assistants: 

Lt. R. L. Hoxie. Reports, 74, ii,481; 
76, ii, 957. 

Lt. W. L. Marshall. Reports, 74, ii, 
483; 76, ii, 957, «967; 76, iii, 300, <^370. 

Actg. Asst. Surg. H. C. Yarrow, U. S. 
A. Reports, 74, ii, ^583; 76, ii, 1059; 
76, iii, <?532; 78. iii, /1623, J71628. 

Prof. E. D. Cope. Reports, 74, ii, 
*591; 76, ii, 921, 981, 1086. 

Ethnological research. 

/Fishes. 

Q Reptiles and batrachlans. 

* Qeology-iiMtleontology. 
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Lt P. M. Price. Report, 76, ii, 960. 

Lt. R. Bimie, jr., 13th Inf. Reports, 
76, ii, 961, 01098; 76, iii, 350; 77, 1262; 
78, iii, 1544; 79, iii, 2216. 

Lt. 8. £. Blunt, Ord. Corps. Report, 
76, ii, 963. 

Lt C. W. Whipple, 3d Art. Reports, 
76, ii, 964; 76, iii, 367. 

Dr. O. Leow. Reports, *76, ii, 1017; 
^76, iii, 393; ^76, ii, 1049; ^76, iii, 434, 
422; 076, ii, 1094; ^76, iii, 372, <»393; 
/76, iii, 408, ^434; 76, iii, ^541; 76, iii, 
«442, i548. 

Dr. J. T. Rothrock, acting assistant 
surgeon, U. 8. A. * Reports, 76, ii, 
1037; *76, iii, 422. 

H. W. Henshaw. Reports, i 76, ii, 
1069, 1073; ' 76, iii, 444, ^525; ^77, H, 
1303; m77, iii, 525; m 78, iii, 1607, nl609, 
1623, o 1628; 079, iii, 2260. 

C. E. Aiken. Report, P 76, ii, 1070. 

A. 8. Gatchet. Reports, Q 76, ii, 1100; 

76, iii, 560. 

Lt £. Bei^land. Reports, 76, iii, 329; 

77, ii, 1250; 78, iii, 1526. 

Lt W. L. Carpenter, 9th Inf. Reports, 
76, iii, 346; rfe, iii, 521. 

Lt. C. C. Morrison, 6th Cav. Reports, 
76, iii, 366; 77, ii, 1273; 78, iii, 1653. 

Prof. J. Morcou. Reports,* 76, iii, 
378; ^78, iii, 1648. . 



A. R. Conkling. Reports, *76, iii, 
419; *77, ii, 1285, 1295, 1298; «78, iii, 
1689, 1606. 

8. H. 8cudder. Report, «76, iii, 498. 

J. L. Le Conte, M. D. Report, ^ 76, 
iii, 516. 

Lt 8. £. Tillman. Reports, 77, ii, 
1253; 78, iii, 1529; 79, iii, 2187. 

Lt T. W. 8ymons. Reports, 77, ii, 
1257; 78, iii, 1535; 79, iii, 2192. 

Lt. M. M. Macomb, 4th Arty. Reports, 

77, ii, 1278; 78, iii, 1561; 79, iii. 2231. 
J. A. Church. Reports, «'77, li, 1284; 

78, iii, 1567. 

P. R. Uhler. Report, ' 77, ii, 1322. 
Lt W. Young. Reports, 78, iii, 1542; 

79, iii, 2206; ^79, iii, 2213. 

Prof. D. 8. Jordan. Report, n78, iii, 
1609. 

Lt E. Griffin. Report, 79, iii, 2201. 

Lt H. H. Ludlow, 3d Arty. Report, 
79, iii, 2239. 

Prof. T. H. Safford, Ph. D. Report, 
« 79, iii, 2242. 

J. H. Clark. Report, « 79, iii, 2243. 

M. Rock. Report, « 79, iii, 2246. 

Prof. J. J. Stevenson. Report, «« 79, 
iii, 2249, 2269. 



B28.— Pacific, DiTition of the. 



Engineers. 

Chibf of Enoinbebs. Reports, 67, 53; 
68, 76; 75, 131; 76, 124; 77, 130; 78, 
148; 79, 189; 80, 248; 81, S40; 82, 328; 
88, 343; 88, 317; 89, 386; 90, 364; 91, 
449; 99, 639; 1900, 718. 

Enginsbbs in Chabob: 

Maj. R. 8. Williamson (Bvt Lt Col.). 
Report, 68, 870. 

Lt J. C. Mallery. Reports, 76, ii, 
1238; 76, iii, 750; 77, ii, 1441; 78, iii, 
1878. 

Capt J. H. Coster, 8th Cav. Report, 
78, iii, 1878. 

Lt C. F. Palfrey. Report, 79, iii, 
2397. 

a Rains. 

b Geology and mineralogy. 
c AgTicnltoral researches, 
d Meteorological conditions, Mohave Desert. 
« Geology— mineralogy . 
/Alkaline lakes, spruigB, etc. 
9 Physical and agricultural features of Mohave 
Desert. 
A Ethnology. 

< Vegetation of Mohave Desert. 
/Effects of dry climate. 
k Natural history and botany. 
I Ornithology. 
M Mammals, 
n Fishes. 



Capt W. A. Jonee. Reports, 
81,2855; (Maj.), 82, 2845. 

Lt J. E. Runcie, let Arty. 
88, 2817; 89, 2879; 90, 3603; 

Capt. C. L. Potter (Lt Col. U. 
Report, 6&99, 3871 (Manila). 

Assi&rrANTS and othbbs: 

Lt. E. D. Thomafl, 6th Cav. 
78, iii, 753; 77, 1448. 

Lt W. G. Haan, 3d Arty. 
99, 3875 (Manila). 

Lt W. P. Wooten. Report, 
(Manila). 

Capt. F. R. Shunk. Report, 
(Manila). 



o Reptiles and batrachians. 

P Zoology. 

« Indian languages. 

r Insect &una. 

 Geology. 

* Discoveries of California. 

u Orthoptera. 

«Coleoptera. 

wComstock Lode. 

sc Hemeptera. 

V Survey of Great Salt Lake. 

' A8tronomv. 
oa Geological report. 
M>Dept. of Pacinc. 



80, 2543; 

Reports, 
91, 3947. 
S.V0I8.). 



Reports, 

Report, 

99, 8876 

99, 3878 
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PART B.— EXPJLORATIONS. SVRTE¥S, AIVD RECONNOIS- 

SAIVCES— Continued. 

B29.— Pbillpplnes, Divltion of the* 

AfBISTANTB: 



Englneeri. 

Chief of Enginebbs. Reports, 09, 
639; 1900, 718. 

Engineers in Charge: 
Capt. C. L. Potter. Report, 99, 3871. 
Capt J. Biddle. Report, 1900, 5445. 



Li. W. G. Haan, 3d Arty. Report, 99, 
3875. 

2d Lt. W. P. Wooten. Report, 99, 
3876. 

Capt F. R. Shunk. Report, 99, 3878. 



B30.— Platte, Department of the. 



Engineers. 

Chief of Enginebbs. 67,53; 68,77; 
74, 123; 76, 131; 76, 123; 77, 130; 78, 
147; 79, 188; 80, 247; 81,340; 83,327; 
88, 342; 84, 348; 86, 377; 88, 317; 89, 
386; 90, 354; 91, 449; 92,424; 98,488; 
99,639. 
Engineers in Charge: 

Lt. R. W. Petriken. Report, 68, 1197. 

Capt. W. A. Jones. Report, 74, ii, 620. 

Capt. W. S. Stanton. Reports, 76, ii, 



1231; 76, iii, 704; 77, ii, 1381; 78, iii. 
1705; 79, iii, 2319; 80, 2505; 81, 2835. 

Lt D. C. Kingman. Reports, 82, 
2831; 88, 2387; 84, 2381; 86, 2525. 

Lt H. M. Chittenden. Reports, 88, 
2818. 

Lt. F. W. Roe, 3d Inf. Report, 89, 
2877. 

Lt. C. A. Worden, 7th Inf. Reports, 
90, 3601; 91, 3946; 92, 3459; (Capt), 
98,4403. 



B31.— Porto Rico, Engineering operations in tlie Department of. 



Appropriations. 

1900, a 12. 385 
1900, 6 500 



Total, 2, 885 



Engineers. 

Chief of Enginebbs. Report, 1900, 
718. 

Engineer in Chaboe. Capt W. V. 
Judson. Report, 1900, 5449. 



B32.— Reeonnoissanees and explorations. 

339; 82, 327; 88, 342; 84, 347; 86, 376; 
86, 372; 87, 344; 88, 316; 89, 386; 90, 
354; 91, 449; 92, 242; 98, 488; 94, 443; 
96, 497; 96, 442; 97, 547; 98, 552; 99, 
639; 1900, 718. 



Engineers. 

Chief of Engineers. Reports, 67, 
53; 68, 76; 69, 67; 70, 87; 71, 103; 72, 
100; 78, 114; 74, 123; 76, 131; 76, 120; 
77, 128; 78, 146; 79, 188; 80, 246; 81, 



B33.— Creologieal and geograpbieal surreys of the HWar 

Department. 



Engineers. 

Chief of Engineers. 
Information for Congress, «78, iii, 
1653. 



Letter to the president of the academy, 
78, iu, 1661. 



B34.— Texas, Department of. 



Maj. W. R. Livermore. 
2391; 86,2521. 



Engineers. 

Chibf of Enginebbs. Reports, 77, 
130; 78, 148; 84, 348; 86, 377. 

Engineers in Charge: 

Capt J. F. Gregory. Reports, 77, ii, 
1439; 78, iii, 1873. 

B35.—Vintair Mountains, Vtab. 

Engineers. Engineer in Charge. 

Chief of Engineers. Report, 72, 101. Jones. Report, 72, 1108. 

B36.— Yukon River, Alasl&a— Exploration.^' 



Reports, 84, 



Capt W. A. 



Engineers. 



Engineeb in Charge. Ci^t C. W. 



Chief of Engineers. Report, 71, 103. Ra3anond, 1871. 

a Civilian assistants. 1900,5450. 
6 Equipment engr. troops. 1900, 5450. 

e Investigation of all sarveys of a scientific character under the War ancl Iiitertoi' dcpartri^ats, 
and under the Land Office, by the National Acftdemy of Sciences, 
d Ex. Doc. 12, 42d Cong., Ist sess, 
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PART €.--TELL.01¥8T0NE NATIONAL. PARK, INCLVDINO 
THE CONSTRVCTION. REPAIR, AND MAINTENANCE OF 
ROADS AND RRIDOE8. 



AppropriaUons. 



Mar. 3, 1883... 
July 7,1884... 
Mar. 3, 1885... 
July 15,1886.. 
Ailg.4,1886... 
Mar. 3, 1887... 
Oct. 2, 1888.... 
Mar. 2, 1889... 
Aug. 30, 1890.. 
Mar. 3, 1891... 
Aug. 5, 1802... 
Mar. 3, 1898... 
Aug. 18, 1804.. 
Mar. 2. 1895... 
June 8, 1896 . . 
June 11, 1896 . 
June 4, 1897 . . 
July 7, 1808... 
Mar. 3, 1899... 
June 6, 1900 . . 

Total... 



Adminis- 
tration and 
protection. 



S16,429.97 

16,999.98 

16,790.63 

984.25 



10,565.24 

6,736.74 

11,356.57 

5,584.64 



Roadaand ' 
bridges. | 



823.570.08 
28,000.02 
23,200.37 



20,000.00 
20,000.00 
25,000.00 
50,000.00 
75,000.00 
75,000.00 
45,000.00 
30,000.00 

89,484.76 

28,263.26 
28,643.43 
34,465.36 
55,000.00 



90,848.02 



645,566.23 



Total. 



$40,000.00 
40,000.00 
40,000.00 
984.25 
20,000.00 
20,000.00 
25,000.00 
50,000.00 
75,000.00 
75,000.00 
45,000.00 
30,000.00 
80,000.00 
30,000.00 
5,000.00 
35,000.00 
35,000.00 
40,000.00 
40,000.00 
60,000.00 



735,934.25 



En^lneon. 

Ghibf op Enoinbbrs. Reports, 87, 



342; 88, 314; 80, 382; 00, 352; 01, 477; 
92, 422; 98, 486; 94, 441; 99, 637; 
1900, 716. 

Enoinbkbs in Chabqb: 

Capt. C. B. Sears. Report, 87, 3133. 

Maj. C. J. Allen. Reports, 88, 2803; 
89, 2867. 

Maj. W. A. Jones. Reports, 90, 3591; 
91, 3931; 92, 3433; 98, 4391; 94, 3439. 

Oapt. H. M. Chittenden. Reports, 
99, 3863; 1900, 5403. 

A S8I8T A NTS ' 

Lt. W. E. Craighill. Reports, 89, 
2862; 90, 3595; 91, 3939. 

Lt. H. M. Qbittenden. Reports, 92, 
3439; 98, 4396. 

A. E. Bums. Report, 1900, 5420. 

C. E. Sherman. Report, 1900, 5417. 

C. A. Hunt Report (Bridges), 94, 
3447. 

Projects. 

General plan of roads and improve- 
ments prepared under act of June 6, 
1900, 92, 3450; 1900, 5441. 



PART D. 

NoTK.— The following subjects are contained in this part: 

1. Bishop's canal lock, examination. 

2. California navigable waters, debris from mines injuring. 

8w Honolulu Harbor, Hawaii, harbor lines (extension and modification of). 

4. Joaquin, Tulare, and Sacramento Valleys, Gal. (irrigation of). 

5. Laws affecting the Corps of £ns:ineers. 

6. Militaiy Road, Fort Washakie to mouth of Buffalo Pork of Snake River, Wyo. 

7. MissiBBippi River Commission. 

8. Missoiui River Commission. 

9. Monument to Sergt. Charles Floyd. 

10. New York, N. Y.— Harbor (supervision of). 

11. River and harbor works, deterioration of, and discontinuance of appropriations for river and 

harbor works deemed not worthy of further improvement. 

12. River and harbor works, occupation of, by private parties. 

13. Stones, building (experimental tests). 

14. Sutro Tunnel. 

Dl.— Biiliop't canal lock— Examination* 



Engineers. 

Chisf of Enginbbbs. Rex>ort, 69, 65. 
Bo ABD OF Enoinbebs. Report, 6 9 , 529. 



(Maj. W. P. Craighill (Bvt. Lt Col.) ; and 
Capt. W. R King (Bvt. Maj.). 



D2.— California navigable iiraters— Debris tronk mines liyurlng* 



Engineers. 

Enoineebs in Charge: 

Lt Col. G. H. Mendell. Report, 82, 
254a>2640. 

R. A. H. Payson. Report, 82, 2584. 



M. Manson. Report, 82, 2604. 
A. Larson. Report, 82, 2632. 

DEBRIS Commission. Reports, 94, 3169; 
96, 4049, 4062; 96, 3861; 97, 3961; 98, 
3549; 99, 3747; 1900, 5007. 



D3.— Honolnln Harbor, Hanrall— Harbor lines (extension and 

modification of) . 



Engineers. 

Chief of Engineers. Reports, 99, 39; 
1900, 40. 

Boards of Engineers: 

Report, 99, 3772. (Maj. W. C. Lang- 
fitt,U. S, Vols. J Capt F, J. H. Rickon, 



2d U. S. Vol. Engrs., and Capt H. A. 
Springett, 2d U. S. Vol. Engrs.); 1900, 
5098. (Maj. Wm. Ennis, 6th Arty. ; Capt 
A. Slaker, 6th Arty., and 2d Lt G. K. 
Hwco<?k, 6th ATty. ) 
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PART I>— Continued. 
D4.— Joaquin, Tulare, and Sacramento Talleyt, €^l. (Irrtf^atlon 

Of).a 



Engineers. 

Chief of Enginbbrs. Reports, 78, 
116; 74, 128. 

Commission: 
Lt. Col. Alexander. 



Maj. Mendell. 

Prof. Davidson of the Coast Survey. 



D5.— Laurt aflTectlng the Corps of Englpeers. 



1878, 121; 76, 139; 78, 129; 77, 143; 
78, 163; 70, 209; 80, 265; 81, 367; 82, 
363; 88, 367; 84, 371; 86, 401; 86, 395; 
87, 371; 88, 2821; 89, 413; 00, 3607; 



01, 477; 02, 3463; 08, 519; 04, 3455; 
06,4259; 06,4079; 07, ''4137, 4151, 4197; 
08, 3789; 00, 3903; 1000, 5457. 



D6.— Military Road, Fort UTasiiakle to Mouth of BuflMo Forl& of 

Snalie River, Wyo. 



Engineers. 

Chief of Engineers. Reports, 00, 
640; 1000, 721. 

Engineers in Charge: 

Capt. J. C. Sanford. Report, 00, 3881. 

Capt. H. M. Chittenden. Report, 1000, 
5453. 



Assistants * 

Lt A. W. Perry, 9th Cav. Report, 99, 
3897. 

Lt. J. A. Ryan, 9th Cav. Report, 90, 
3892. 

W. H. Wood. Report, 00, 3898. 



D7.— Mitflitsippi River Ck^nuniMion. 



Reports, 81,2719; 82,2745; 88, 2111; 
84, 2408; 86, 2536, 2859; 86, 2143; 87, 
2689, 2753; 88, 2191; 80,2593,2596; 00, 



3083; 01,3397; 02,2887; 08,3545; 94, 
2697; 96,3617; 96,3403; 97,3505; 98, 
3137; 99,3291,3336; 1900,4525. 



D8.— Missouri River Comniission. 



Reports, 86,2989,2999; 86,2167; 87, 
2913, 3031; 88,2313; 89,2742; 90, 3361; 
91, 3723; 92, 3251; 98, 3921; 94, 2697; 



96, 3957; 96, 3769; 97, 3837; 98, 3459; 
99, 3655; 1900, 4935. 



D9.— Monument to Sergt. Charles Floyd. 



Engineers. 

Chief of Engineers. Reports, 99, 641 ; 
1900, 722. 



Engineer in Charge. Capt H. M. 
Chittenden. Report, 1900, 5455. 



DIO.— Nevr York, !V. Y.— 0arbor (supervision of). 



Engineers. 

Chief of Engineers. Reports, 90, 
330; 91, 422; 92, 395; 98, 459; 94, 420; 
96, 468; 96, 418; 97, 524; 98, 527; 99, 
616; 1900, 693. 

Naval Officers: 

Capt. W. A. Kirkland. Reports, 90, 
3077; 91, 3393. 

Capt F. Rodgers. Reports, 92, 2879; 
98, 3541. 



Lt. Comdr. D. Delehanty. Reports, 
94, 2681; 96, 3609; 96, 3395; 97, 3499. 

Lt J. F. Parker. Reports, 97, 3499; 
98 3131. 

Lt Comdrs. W. L. Field and N. J. K. 
Patch. Report, 98, 3131. 

Lt Comdrs. N. J. K. Patch, J. C. Fre- 
mont, and E. J. Berwind. Report, 99, 

3281. 

Lt. Comdr. J. C. Fremont Report, 
1900, 4513. 



a H. Ex. Doc. 290, 43d Congress, Ist sess. 

6 Compilation of laws for protection of navigable waters. 
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PART D.— Continued. 

Dll.— River and Harbor l¥orkt, deterioration of, and dltcontln- 
oanee of appropriations for river and harbor i¥orl&s deemed 
not urorttay of ftarther ImproTement. 

Reports, 09, 38; 1900, 40, 5071. 
D12. — ^RlTer and 0arbor Workt, occupation of, by private parties. 



Reports, 88, 310, 2687; 89, 373, 2805; 
90, 13, 334, 3489; 91, 19, 436, 3865; 92, 
22, 413, 3341; 98, 20, 475, 4267; 94, 20, 



431. 3189; 96, 21, 483, 4077; 96, 24, 429, 
3875; 97, 24, 536, 3981; 98, 35, 538; 99, 
38; 1900, 40, 5085. 



D13.--8tone«, bolldlnn; (experimental tests). 



£nf|^neers. 

Chief of Enoinskbs. Report, 74, 126. 

Enoinesb in Chabob. Lt. Col. Q. A. 



Gillmore (Bvt. Maj. Gen.), 
ii, 819. 



Report, 76, 



D14.— Sntro Tonnel. 



Engineers. 

Chibf of Enqinbbrs. Reports, 71, 
105; 72, 102. 

Commission. Report, 72, 1126. 
9207—02 106 



Lt. Col. H. G. Wright (Bvt Mai. Gen. ). 
Lt. Col. J. C. Foster (Bvt. MaJ. Gen.). 
W. Newcomb, civil and mining engi- 



neer. 



TOPICAL LNDEX. 



ENGINEERING, PHYSICAL, AND MISCELLANEOUS DATA, AN- 
NUAL REPORTS OF THE CHIEF OF ENGINEERS, 

U. S. ARMY, 1866-1900. 



NOTE. 



The more Important and detailed data only have heen Indexed. 

The nomenclature of the reports, to prevent confusion, has been adhered to generally. 

The gubject names are arranged in alphabetical sequence. 

Cross-indexiiu: has been freely done. Thus, the sand-tightening of piers is referred to under Piers 
and under Sand-tightening. 

Synonymons terms refer to each other. Thus, Stone refers to Rock. 

Terms not synonymous but embracing data of a more or less common nature refer to each other. 
Thus. Jetties refers to Dikes, Dams, and Breakwaters. 

With some exceptions, all the data relating to a particular subject will be found under that subject 
term, or immediately following or preceding it. The exceptions are covered by croes-references. 
Thus, after Dams there is a cross-reference to Reservoirs for reservoir dams. 

For oonyenlence, instead of repeating a subhead common to one or more subheads follovring, the 
first subhead is printed in Italics and the dashes at the beginning of the following subheads stand 
for the italidzed woids In the flrbt snbhead. 



Abrasion. {See Banks; Erosion. ) 
River banks, 76, ii, 498. 

Absorption. (See Breakwaters; Jetties; 
Water-. ) 
Various stones, 04, 2310. 

Abutments. {See Bridges; Concrete — ; 

Crib—; Dams; Lock Gates; Locks; 

Movable Dams. ) 
Building, dams, 97, 2550. 

locks, 1900, 3507. . 

movable dams, 97, 2548. 

Designing f dams, 1900, 2983. 

lock pites, 1900, 2975. 

Deterioration, locks, 98, 2493. 

Grading, locks, 1900, 3511. 

Locks, 98, 2482. 

Protecting, locks, 1900, 3511. 

Quicksand flow, preventing, 98, 2125. 

Repair, locks, 98, 2143, 2149. 

Sand and gravel for, bridges, 1900, 

5444. 

Accounts. 
Keeping rock, 98, 1500. 

Accretions. ( See Dikes ; Missouri River, 

Vol. II, p. 750. ) 
Bankheads, due to. 98, 3630. 
Breakwaters, vicinity of, 98, 2743; 96, 

3140. 
Dikes, due to, 98, 427; 95, 2217, 2218. 
Jetties, vicinitv of, 98, 3141, 3494; 97, 

3372. 
Piers, vicinity of, 97, 2779. 



Acts of Congress. {See Index of 
Laws.) 
Mississippi River Commission, relating 
to, 96, 3730. 

Adam's flume. 
Supposed value of, improving rivers, 
80, 177; 81,238; 82,1755; 88,242; 
84, 244; 98, 2202. 

Adhesion. 
Cement, 96, 2921. 
Preventing, concrete work, 99, 776. 

Advance scoxir. {See Scour. ) 

Advancing shore line. {See Shores. ) 

Advertising. 
Objection.s to, wreck removing, 94, 606. 

Aeration. 
Cement, effe(!t on, 96, 2924. 

Affluent. 
Rivers, effect on, 78, 911. 

Agitator. ( iSee Jet. ) 

Hydrai^lic dredges, 98, 3305. 

Agricultxire. 
The only unprotected industry, discus- 
sion of, 74, 608. 

Air. {»Sfr Compressed — .) 

Air bags. (<SVr Inflated — . ) 
Bear-trap jrati's, raising, 96, 1840. 
Weirp, raising, 93, 2265. 
Wrecks, raising, 98, 1234. 
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Air expoBxire. 
Dams, effect on, 87, 2107. 
Rock, softening of, 00, 1426. 

Air spaces. 

Concrete walls, 07, 631; 00,786; 1000, 
849, 978. 

Alignment. {See Breakwaters. ) 

Allotments. {See Appropriations.) 
Points kept in view, fortifications, 
06,9. 

Alluvial rivers. 
Regimen; reservoirs, effect of, 08« 2893. 

American cement. ( See Cement tests. ) 
German cement and, comparison, 06, 

2621. 
Portland, improvement of, 06, 2613. 

Ammunition. 
Handling, crane, 1000, 850, 

hoists, etc., 08, 610; 07, 631; 00, 

795; 1000, 853, 857, 898. 

Anchorasre. {See Dredges; Vessels.) 
Current, against; dredges, 08, 2449. 
Harbor capacity for, determining, 84, 
579; 86, 531. 

Anchorapre area. 
Determmation of, 84, 579; 86, 531. 
Various vessels, 84, 585. 

Anchora^ basin. 
Hyannis, 06, 656. 

Anchor bolts. 
Grouting-in of, 1000, 2784. 
SeUing, 08, 2826; 04, 453. 

without templets, gun platforms, 

06, 536. 

Anchor ice. 
76, ii, 419. 

Anchors. , {See Lock gates. ) 
Holding power, 72, 211. 
Lock gates, 1000, 2982. 
Mooring buoys, attached to screws, 
78,294. 

Anemometer. 
67, 595. 
Records, Milwaukee, 67, 594, 755. 

Aneroid barometers. 
Mercurial and, comparison, 81, 451. 

An^le measuring^. 
Triangulation, 04, 3325; 06,4167,4216. 

Angle reading. 
04,3409. 

Angles. (<Si«;Crib — ; Observed — .) 

Annual fill. (See Fill. ) 
Channels, 06, 2919. 

Appropriations. {See Allotments, Vol. 
I, p. 11; Summary of appropriations. 
Vol. 11, p. 1342.) 
Allotment of, pointe kept in view, forti- 
fications, 06, 9. 

Aprons. (See Blast; Concrete; Cribs; 
Weirs.) 



Aqueduct bridges. 
Design, 82, 2037; 86, 934, 942; 87, 

902,908. 
Details, 06, 2670. 
Potomac River, 76, 333. 
Repairing, 07, 3988. 

Aqueducts. {See Bridges; Washington 
Aqueduct, D. C, Miscellaneous 
Index. ) 

Concrete, piers, 08, 2482. 

use of, 87, 2547. 

Flow, gauging, 07, 4014. 

Tennessee River, 86, 1758. 

Arch bridges. 
Stability, P. P. No. 7, C. E. 

Arched trusses. 
Bridges, 76, ii, 680. 

Arches. (iSee Stone; Tunnels.) 
Stability, P. P. No. 7, C. E. 

Arid re^ons. 
Precipitation, reservoirs, effect, 08, 

2865. 
Reservoir sites, 08, 2819, 2821, 2842, 

2869, 2872, »578: 
Reservoirs, study of, 08, 2815. 
Reservoir systems, development of, 08, 

2875. 
Run-off, 08, 2875. 
Watersheds, list of, 08, 2914. 

Armor. 

Coast defense, 87, 8. 

Army. 
Militia and, functions, seacoast defense, 
81, 402. 

Artesian wells. 
70, 354, 362; 08, 637. 
Drilling, 02, 467. 
Gun batteries, 08, 641; 08, 665. 
New Orleans, La., 70, 352. 
Rivers, supply to, 08, 2322. 
Strata, S. C., 06, 504. 

Artificial basin. 
Brownlow weed, rivers, 78, 040, 654; 
70, 1014, 1054, 1058, 1061, 1070. 1077, 
. 1080, 1088. 

Artificial deposits. (See Deposits; Fill. ) 
Harbors, injury of, 81, 1679, 2485; 88, 
1696; 86, 1820; 86, 1092; 87, 724, 
1983. 

Artificial fioods. {See Floats. ) 
1000, 3336. 

Artificial fountains. 
08, 3732, 3733. 
Electric, 08, 3733. 

Artificial heat. ( See Heat. ) 
Batteries, drying, 08, 656. 

Artificial islands. {See Islands. ) 
Dredgings, disposal of, 1000, 1619. 

Artificial junctions. {See Junctions.) 
Osage and Missouri rivers, 07, 3909. 
Rivers, 08, 3528. 
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Artificial reserviors. ( See Reservoi re. ) 
98, 2849, 2852. 
Rivers, 98, 2849. 

Artificial stone. {See Stone. ) 
Breakwatere, use in, 67, 516; 70, 457; 

73, 1125. 
Canals, 94, 2164. 

Aaphaltic concrete. (See Concrete. ) 
96, 534, 535. 

Asphalting. 
Batteries, 1900, 809. 
Pavements, batteries, 1900, 849. 

Astronomical observations. {Se^. Asi- 

mnth.) 
Data concerning, index to, Mississippi 

River, 06, 3703. 
Field observatory, Willets Point, 81, 

434. 
Resurveys, 94, 332. 
Surveys, 97, 4076. 
Triangalation, 98, 4348; 96, 4025. 
Willets Point, 80, 307; 81, 433; 82, 

458; 84, 438; 85, 436. 

Attacks. 

Seacoast, plans, 80, 8; 81, 401. 

Automatic gates. 
Dry docks, 98, 1968. 
Locks, 99, 2572. ^ 

Automatic gauge. 
88, 1270. 

Azimuth observations. 
94, 3387; 99, 3339. 

Backfilling. {See Filling. ) 
Locks, 1900, 2926. 

Backing. (Se« Dry rubble; Rubble.) 

Backwater. 

Deposits, causes of, 97, 1967. 
Results of, rivere, 97, 1967. 
Bags of sand. ( See Sand. ) 
Mattresses, sinking, 94, 2600. 

Balance. {See Tension . ) 

Ballast. {See Cribs; Filling; Gravel; 
Rock.) 
Space occupied, cribs, 99, 2639. 

Ballasting. {See Filling; Mattresses.) 
Brush and stone dam, 94, 2893. 
Cribs, 99, 2634. 
Mattresses, 1900, 4921. 

Ballasts. {See VesBela.) 

Bankheads. {See Missouri River, Vol. 

II, p. 750.) 
Accretions due to, 98, 3530. 
Bank protection, efficiency in, 98, 3472; 

99 3709. 
Buildmgi 07, 3919; 98, 3514. 
Experiments, 97, 3844. 
Remodeling, 99, 3717. 

{See Canals; Caving; Dams; 
Dikes; Embankments; Erosion; 
Gravel — ; Levees; Mississippi River, 
Vol. II, p. 670; Revetment and Mat- 



Banks — Continued. 

tresses; Revetted — ; River — ; Soft- 
sand — ; Yellow — . ) 

Abrasions, 76, ii,498. 

Angles, erosion, spurs to prevent, 97, 
3818. 

Building, hurdles for, 98, 1698. 

Catmg, 76, ii, 519; 1900, 4963. 

causes, sand-stratas, 1900, 3189. 

checking, bayous, 96, 1498. 

data, index to, Mississippi River, 

95, 3705. 

falling stages, 72, 436; 78, 615. 

Memphis, 80, 1339. 

Mississippi River, 75, 558, 608; 

78, 84; 79, 976, 979. 

peculiar caving, 78, 730. 

preventing, spur dikes for, low 

cost of, 98, 3415. 

Changes in; cultivation, due to, 78, 
846. 

Dams, 68, 448; 78, 232. 

efect of, 78, 232. 

rivers, 76, ii, 408. 

Erosion, preventing, hurdles for, 98, 
1704. 

spurs for, 97, 3818. 

nvers, 98, 1777. 

protection a^inst, 94, 2709. 

Floods, effect of, 79, 1011. 

Garonne River, 72, 839; 76, ii, 279. 

Graders, 92, 3162. 

Grading. {See Hydraulic grading. ) 

blasting abandoned for, 95, 3831. 

hand work expensive, 95, 3831. 

machines for, 92, 3162. 

Mississippi River, 98, 3714. 

pile-driver used for, 99, 2156. 

water jet, 80, 1444-1448; 81, 

1502, 1611; 82, 1504, 1576, 1685, 
1688, 1691, 1701, 1715; 88, 1228, 
1231, 1310, 1315, 1320, 1325, 2296; 

84, 2765, 2780, 2799, 2801, 2836; 

85, 2775, 2949; 87, 2915. 
Height, difference in, rivers, 79, 1009. 
Hydraulic grading, 95, 3774, 3825, 

3830; 1900, 4913. 
Lines of, resurveys of, data, index to, 

Mississippi River, 95, 3705. 
Movement of, checking, lock building, 

99, 3237. 

Pavements, 98, 3729. 
Paving, methods of, 95, 3774; 1900, 
4913. 

Peculiar caving of, Red River of the 

North, 78. 730. 
Points, holding, plan for, 97, 3539. 
Protection, 98, 2161; 1900, 4913. 

bankheads, 99, 3709. 

efficiency of, 98, 3472. 

best methods, 97, 3770. 

borings, 94, 2881. 

curtains, 99, 3706. 

building, 94, 1597. 

dams, above and below, 94, 2108. 

dikes, 99, 3505. 

building, 96, 1879. 
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Banks — Continued . 
Pratedinn; faacine mata, 04, 2904. 
framed mattreBses for, advantages 

of, 97, 3799. 

gabions, 99, 3720. 

general plans for, Mississippi 

River, 97, 3636. 

grading for, 94, 2901, 2885. 

KToinsfor, 99, 3717, 3720. 

hydraulic grading, 96, 3613. 

maUresses for, 94, 1386. 

building, 96, 1879. 

Mississippi River, 96, 3419, 3439. 

paving, 94, 2902; 98, 3729. 

pike and brush, rivers, 96, 1400. 

spur, 99, 3590. 

structures, Mississippi River, 94, 

1594. 

temporary expedients, 99, 2079. 

Quicksands, effect of, 1900, 2845. 
Revetment, building, 96, 3824; 1900, 

2870, 3824; 4350. 

mattresses, 97, 2205. 

Rivers; dams, effect of, 76, ii, 408. 
rectification, 72, 839; 76, ii, 279, 

286; 78, 255. 
Sliding of, preventing difficult, 1900, 

2846. 
Slopes, consistency with river improve- 
ments, 76, 374; 76, ii, 284. 
Surfaces, protecting, grass and oats for, 

98, 1919. 
Width of, Mississippi River, 78, 841, 
844,847. 

Bauquettea : 
Leveee, 99, 3575. 

Barbette Batteries : 
Guns, cover for, 69, 5. 
Unreliable, 1878, 78, 4. 

Barge Loada : 

Weighing, displacement method, 94, 
2503. 

displacement method not satisfac- 
tory, 94, 1392. 

Weight, determining, 99, 3265. 



{See Boats; Grain — ; Mat- 
tresses; Scows; Snagging—; Stone — ;) 
Building, 96, 1662. 
Coal transportation, 97, 3202. 
Mooring, mattress work, 94, 2899 

Bar^ trafBlc. {See Traffic—. ) 
Canals, 96, 3060. 
Rivers, 96, 3060. 

Baroxnetera. {See Aneroid — ; Mercu- 
rial — .) 

Mercurial and aneroid, comparison of, 
81, 461. 

Surveys, use in, P. P. No. 15, C. E. 

Temperature, effect of, 75, ii, 971. 

Barrier reefa. 
Atlantic coast, 76, 379. 

Barriers. {See Iron.) 
Ice, against, 78, 874, 877. 



Bars. {See Channels — ; Dredging; 

Gravel; Harbors; Jetties; fiera; 

Rivers; Sawdust; Scraping; Shoals.) 

Changes in river mouths, 98, 3354. 

Channels through, changes in, 94, 1006, 

1271; 96, 1307. 

Doboy Bar, 97, 1546. 

Ociacoke Inlet, 94, 1006. 

Pensacola Harbor, 94, 1271. 

dredging, sand movement, oblit- 
eration by, 98, 2691. 

obtaining, 96, 1293. 

opening of, desirable methods, 

98, 1391. 

scraping of, rake for, 98, 2977. 

Crest, movement of. Southwest Pass, 

99, 1895. 
Dredging, effect of, Mersey Bar, Eng- 
land, 1900, 2301. 
Dynamite, effect of, Brunswick Outer 

Bar, 96, 1280. 
Experimental dredging, Miasissippi 

River, 95, 3628. 
tloods, effect of, 75, ii, 477, 607; 79, 
1010. 

rivers, 79, 1010. 

Formation, caiaes of; piers, faulty de- 
sign of, 98, 2246, 99, 2709. 

freshets, rivers, 76, ii, 541. 

storms, rivers, 68, 111; 77, 

967. 

checking, pier endar95, 3118; 96, 

2933. 
relocation of, 96, 2933. 



Connecticut River, 78, 267. 

deltas, 74, 804; 76, 449, 458. 

jetty channels, 99, 1695. 

ends, 94, 2578. 

Mississippi River, 74, 804, 863, 

865; 75, 969. 967, 979; 76, ii, 
179; 78, 842; 79, 1010, 1892, 
1967. 

oppo^ng tides, rivers, 74, ii, 35. 

retarding, triangular cribs at end 

of piers, 95, §118. 

rivers, 72, 108, 132, 139, 142; 74, 

804, 863, 866; 75, 969, ii, 
457, 474, 476, 477, 484, 502, 
504; 76, 449. 

mouths of, 66, iv, 236; 67, 

376; 68, 111; 70, 330; 72, 
242, 244; 78, 335; 74, 835, 
855; 75, 311, 959, 967, 979; 
77, 431, 967; 78, 682, 686. 

Southwest PftSB, 99, 1869. 

tidal rivers, 67, 421. 

Growth of, Beauf Drt, 94, 1032. 

piers, vicinity of, 98, 3098; 95, 

3139. 

rivers, mouth of, 1900, 2290. 

Mississippi River, 68, 483; 

70, 322; 74, 836, 856; 75, 
ii, 477, 484; 77, 429, 430. 

Harbor entrances, 97, 2779. 

Hi^h water, effect of, rivers, 72, 132. 

Holding, willows for, 97, 2095. 

Hydraulic dredging of, 96, 1378. 

Jetties, channels, 95, 1601. 
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Bars — Continued . 
JeUies, effect of, 98, 3316; 96, 1798; 97, 

2016; 1900, 4470. 
Len^h of, Mississip])! River, 78, 841. 
Motion wave-like, rivere, 76, ii, 502, 

5(M, 507; 76, 449; 79, 1751, 1757, 

1759, 1892, 1967. 
Movement off controlling, river mouth?, 
96, 1907. 

harbors, 96, 1190. 

jetties, effect of, 94, 2568. 

Opposing tides, confluence of, 74, ii, 35. 
Origin, Mississippi River, 88, 2373. 
Portable jetties, effect of, 97, 2016. 
Progressive motion, rivers, 76, ii, 477, 

484; 76, ii, 179, 256, 402. 
Rapid forming of; piers, vicinity of, 

96, 3100. 
Removing, water jet for, rivers, 68, 671 ; 

69, 310; 79, 383, 384. 
Rivers, widths of, increasing, 78, 842. 
Sand spits, effect of, 98, 3451. 
Scrapiru/y channels, 98, 2977. 

rake for, 98, 2977. 

Sparring boat over, 68, 628. 
Surveying, 97, 1638. 
Tides, effect of, harbors, 96, 1190. 
Triangular cribs, effect of, 96, 3118. 
Unusual shape of; piers, vicinity of, 

98, 3062. 
Vegetation on, starting of, experiments 

with willows, 98, 1786. 
Volumes of, computing, 96, 1649. 
Wave action, 81, 676^685; 82, 585. 

Base lines, (^e^ Surveys; Triangula- 
tion.) 
Coast surveys, 68, 939. 
Galveston, 1900, 2312. 
Lakesy 70, 549. 

agreement on, 70, 549, 

length on, 70, 544. 

MeamrementSy 86, 2952; 88, 1109; 89, 

1592; 90, 1830, 1836, 1839, 1844, 

3403; 91, 2871; 92, 1331; 98, 

4360; 98, 1500; 96, 4230; 98, 

3748; 1900, 2312. 

Apparatusy 98, 1498; 98, 1926. 

lake survey, 68, 939; 78, 

1406. 

careful measuring, 68, 138. 

Chicago base, 78, 1401. 

Crystal River, 1900, 2082. 

data, index to, Mississippi River, 

96, 3703. 

Galveston, 98, 1497, 1900, 2312. 

Jacksonville, 87, 1227. 

lake survey, 68, 941; 71, 982, 

991; 74, ii, 444; 76, ii, 901; 77, 

1128. 

Mackinac, 97, 4077; 98, 3747. 

Mississippi River survey, 78, 1381. 

Red River, 98, 1926. 

Soo, 98, 4360. 

Steel tape, 87, 2943, 2952, 3124; 50a-f., 

96, 4230. 
Tapesy 87, 3124; 89, 2759. 
correction of, 94, 2729. 



Base lines — Continued. 
Remeasuring, Mackinac, 97, 4077. 
Secondary triangulation, Missouri 
River, 94, 3113. 



Leveling, gun carriages, 1900, 977. 
Setting, gun carriages, 1900, 935. 



^SeeCnba; Secondary — ; Trian- 
gulation. ) 

{See Anchorage: Artificial — ; 
Rivers; Settling--; Tidal—.) 

( Gun and mortar) . {See Con- 
crete — ; Dynamite — ; Electric — ; 
Fortifications; Gem-batteries; Mor- 
tar — ; Storage.) 

Artesian wells, 98, 641; 98, 665. 

Asphaltmg, 1900, 809. 

Asphalt pavements, 1900, 849. 

Blast aprons, 96, 534, 535. 

Buildingy concrete plant, 98, 620. 

plant, 96, 508; 97, 681, 694, 715; 

98, 664, 666, 792; 99, 701, 705; 1900, 
908,950. 

CeUingSy 99, 786, 798; 1900, 843, 859, 
898. 

beams, setting of, 1900, 898. 

I-beams, 97, 630. 

tile for, 99, 786; 1900, 849. 

Qmcreteot; damages, repairing, 98, 612. 

design to save, 98, 750. 

forms, 97, 732. 

pavements, 1900, 848. 

placing, 1900, 757, 765, 770, 809, 

848, 979, 1003. 

«fope«, 97, 630; 98, 651 ; 99, 798; 

1900, 848-854. 

gun firing, effect of, 96, 534. 

surfaces, cracks, line of fire, 

96, 534. 

walls, air spaces, 97, 631 ; 99, 786; 

1900, 849. 

Doors of, 99, 791. 

Drainage, 96, 509; 97, 680; 98, 604, 
645; 99, 728, 732; 1900, 760, 893, 
897, 910. 

Drying, artificial heat for, 98, 656. 

Electnc lighting, 98, 611; 97, 632; 98, 
679; 99, 795; 1900, 779, 850, 910, 
991. 

Electric plarUSy 98, 611; 96, 485; 1900, 

switchboard of, 1900, 850. 

wiring of, 1900, 850. 

Excavating for, 98, 603. 

Exposed surfaces, concrete for, 98, 

660. 
Fire-control system, features of, 99, 13. 
Foundalionsy 97, 729; 98, 747. 

borings, 96, 503. 

building, 97, 676. 

draining, 96, 509. 

grillage, 96, 503; 97, 729; 98, 748. 

pile-driving, 96, 516. 

piles unreliable, 96, 503. 

pumping in, 96, 510. 

settlement of, 97, 677. 
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Batteries — Continued . 
Foundationgy soft site, 08, 747. 
Grillage foundations, 96, 503; 07, 729; 

08, 748. 
Gun-lift tests, 06, 506; 06, 480. 
Latrines for, 90, 798. 
Leakage, 1000, 898. 
Masonry for, 08 609. 
Parapets, sand movement, checking, 

07, 679. 

Power plants, care and operation of, 

08, 11; 00, 12. 

Pumping plant, 08, 613; 06, 510; 08, 
645. 

Range finders, position of, 00, 13. 

Rear, protecting, 08, 639. 

Sand placing, plant for, 1000, 970. 

Tile walls, 00, 786; 1000, 849. 

Tiling for, 1000, 982. 

Tunnels, 1000, 898. 

Ventilation of, 00, 787; 1000, 860, 893, 
1023. 

Waterproofing, 08, 606; 07, 631, 735; 
08, 645, 652, 661, 679, 680, 727; 
00, 783, 798; 1000, 760, 775, 
783. 809, 815, 816, 824, 843, 849, 
898, 918, 931, 942, 944, 946, 978, 
1013, 1025. 

tiling for, 1000, 982. 

Water mpply, 08, 613, 635; 06, 497; 
1006, 993. 



artesian wells, 08, 641; 08, 665. 

Battlefields. 
Surveys, 74, ii, 476. 

Bayous. 

Mouths of, hank caving, checking, 06, 
1498. 

B^s. 
Deposits in, checking, 08, 3469. 

Beaches. {See Shores. ) 
Erosion^ preventing, Sandy Hoot, 82, 

403; 06, 995. 

progress of, Sand^ Hook, 82, 404. 

stone for preventing, 72, 897. 

Formation of, wave action on, 72, 107; 

74, ii, 188. 
Protecting, 05, 510. 

sea wall, effect of, 05, 995. 

stone, effect of, 71, 884; 72, 896; 

74, ii, 276. 

Beach-grass. 

Shore protection, 67, 46; 78, 1098, 
1101; 76, 179, 189; 78, 220; 70, 271, 
936, 1746. 

Beams. (iSce Ceilings; I-l)eams; Wood- 
en — .) 

Ends of, best form, 88, 1486. 

Sand tightening, pile piers, 75, 243; 
78, 1213; 70, 1659. 

Setting of, ceilings of batteries, 1000, 
898. 

Bear-trap dams. (See Dams.) 
85, 1862; 87, 1882; 04, 1922. 
Flexure, preventing, 04, 1923. 
Improvements, 04, 1922. 
Stickney's, 00, 2555. 
Utility of, small streams, 06, 1641. 



Bear-trap g^tes. {See Dams. ) 
Improved J dams, 08, 2265. 
Raising, air-bags for, 06, 1840. 

capstans for, 06, 1840. 

Reversed head, action under, 06, 1833. 
Reversible, 02, 1820. 

Bedrock. 

Depths to, bridge foundations, 78, 918, 
1059. 

Beds. {See Rivers. ) 
River bed, Miasiasippi River. ( See Vol. 
II, p. 670.) 

Bench marks. (See Permanent — .) 
Allegheny River, 00^ 2446. 
Biloxi, IdissisBlppi River, 00, 3486. 
Birmingham Canal, Ala, 00, 1761, 

1770. 
Changes in, 1000, 1353. 
Charlotte River to Detour, 07, 4119. 
Columbia River, 08, 3398; 05, 3542. 
Cypress Bayou, 08, 2079. 
Detroit River, 06, ^56. 
Kentucky River, 05, 2486. 
Lake Superior and Mississippi River 

Canal, 06, 2424, 2454. 
Mississippi River, 08, 2235, 3608, 3644; 

04, 2758, 2768; 05, 3748; 06, 3522; 

07, 3623; 08, 3218; 1000, 4726, 

4729, 4730, 4734. 
Miseigsippi River (mouth) 04, 2754. 
Upper, 00, 3393, 3408; lOOO, 

4608. 
Missouri River, 08, 2306, 4089, 4210; 

04, 1757, 3091, 3114. 
Monongahela River, 07, 2407; lOOO, 

3231. 
Proper bench marks, necessity for, 71, 

728. 
Red River, 08, 1951. 
Sault Ste. Marie and Waiska Bay, 04, 

3426. 
Savannah Harbor, 06, 1224. 
Southwest Pass, 00, 1878. 
Stability, 08, 3621. 

Tennessee River, 08, 2366; 06, 1^53. 
Washington Monument, 08, 3670. 
West Fork River, 1000, 3281. 
White River, 07, 2489. 
Yazoo River, 04, 1499. 

Bends. 

Depth, effect on, rivers, 70, 1008. 
Regimen, effect on, 75, 575, ii, 488; 
76, 296, ii, 265. 

Bermuda grass. 
Slopes, protection of, 75, 773; 76, 
748; 70, 936. 

Beton agrglomere. (See Cement; Con- 
crete.) 
P. P. No. 19, C. E. 

Bins. (jS(?£ Dredges, stone.) 
Leakage in, preventing, dredges, 08, 
1498. 

Black powder. 
Composition of, 60, 429. 
Dynamite and explosions of, compari- 
son, 68, 423; 77, 26. 
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Black powder — Continaed. 
Nitroglycerin and, oomparison, 68, 

423, 738; 77, 27. 
Strength unimpaired under water, 78, 

728. 
Wreck removing, 78, 728. 

Blast aprons. 
Batteries, 96, 534, 535. 

Blasted channels. 
Examining, methods, 98, 1585. 



tlastinff. (See Channels; Crater—; 
BriUuu;; . ' 
Tunneu.) 



Explosives; Ronck; Stumps; 



Ahnapee, 76, ii, 347, 357, 360. 

Ashtabula, 70, 179. 

Bank gradins, abandoned in, 96, 3831. 

Bars, rivers, 70, 334. 

Batteries, firing, 68, 814; 69, 432. 

Hell Gate, 86, 687, 692. 

Waddington, 82, 2466. 



Below bottom. Rock Island Rapids, 

69, 246, 247. 
Blast, amount of rock removed at, 69, 

19. 
Blossom Rock, 68, 883; 69, 485; 70, 

510; 71, 927, 933. 
Boston Harbor, 69, 430. 
Channels, 96, 1501, 1621; 96, 2065. 

examination of, 98, 1586. 

Chiseling, drilling and, comparison, 

79, 1134. 
Columbia River, 69, 475. 
Concrete structures, 94, 477. 
Crater blasting, disadvantages of, 79, 
383. 

explosions, preventing, 79, 1507. 

Definite plane, difficulty of blasting to, 

69 246. 
Dredging,' aid to, 94, 1407, 2473. 
Dredging and, hardpian, 96, 3201. 
Dynamite from submarine mines used, 

99 1329. 
Eagle Hariwr, 76, ii, 325, 327; 78, 

1134. 
Effect of, record of, 1900, 1731. 
Explosions, deep, 96, 1932. 
Explosives, 91, 2796. 

arraneement of, 76, ii, 200. 

rock broken and, ratio, 68, 423, 

425; 69, 19, 248; 71, 733; 72, 877; 

78, 935; 74, ii, 39, 160; 76, ii, 82; 

76. ii, 326, 545; 77, 352; 79, 61, 62, 

379, 533, 535, 1135, 1508. 
Fuses for. Hell Gate, 86, 687. 
Hallets Point, 77, 228, 235. 
Hardpan, 96, 3201. 
Harlem River, 76, 244. 
Hell Gate, 68, 737, 739; 71, 724; 74, 

ii, 162; 76, ii, 209; 76, 241; 86, 680, 

686. 
Holes for, proper depth, 68, 425; 1900, 

1731. 
Jetties and, channel forming, 98, 1539. 
Lime Point, 69, 19. 
Ix)ading tube, 98, 3164. 
Mica powder, nitroglycerin and, com- 
parison, 91, 2796. 
Middle Rock, New Haven, 67, 451. 



Blastinsr—^ontinued. 
Mud lumps, 70, 330, 334. 
Powders, tnals of, 69, 424. 
Physical effect of, 77, 238. 
Rock, 88, 1120; 98, 2378, 3164; 96, 
2911; 97, 1094; 1900, 1731, 3678, 
4216. 
Rock Island Rapids, 68, 423; 76, 670; 

79, 1135. 
Stumps, 96, 1622. 

Surface blasts, effect of, 66, iv, 334; 67, 
451; 68, 91, 94, 728, 732, 735, 
745, 750, 751, 883, 884; 69, 77; 
71, 924; 72, 876. 

inefficiency of, 68, 728, 751; 69, 

77, 424, 430; 71, 772, 776; 72, 
864. 
— •- successful, 79, 383. 
Tower rock, 68, 813; 69, 423, 433. 
Tunnels, 76, ii, 124. 
Water column displaced by, height of, 
79, 1508. 

Blasts. {See Dynamite — ; Surface — . ) 

Blocks. ( See Concrete — . ) 

Blue-print paper. 

Willets Point paper best in Philippines, 
1900, 5446. 

Boat railway. 
Appliances, 94, 2675. 
Columbia River, 94, 2668. 
Planning, 96, 3590. 

Boats. {See Canal — ; Compressor — ; 
Dredges; Dry docks; Ferry — ; 
Grounding; Gun — ; Ice — ; Moving — ; 
Ohio River — ; Overloaded — ; Quar- 
ter — ; Sinking — ; Snag — ; Vessels.) 

Canal tunnel sections, efiect on, 76, ii, 
80. 

Dimensions of, canal and, relation, 74, 
534. 535; ii, 118. 

Velocity of, canal tunnels, 77, 685, 689, 
700. 

Boat yard. 
Plan of, Missouri River, 98, 4259. 

Bolts. (See Anchor — ; Drift — ; Screw — .) 
Advantages of, cribs, 96, 2578. 
Cribs, 76, ii, 538. 

direction in, 69, 154. 

size in, 68, 210, 239. 

Fastenings, cribs, 94, 2411. 
Holding power of, concrete mortar, 96, 
2940. 

cribs, 76, ii, 538. 

Miter sills, locks, 1900, 2926. 
Setting, concrete, 94, 453. 

Booms. (/Se« Rafting; Sheer— .) 
Rafting, 1900, 3346. 
Rapids, lining over, 96, 3381. 

Borings {see Ice — ; Jet — ; Lock — ; 

Rock — ; Water jet — ). 
69, 254; 72, 218; 78, 546; 88, 1145; 

89, 1410; 90, 765, 1416, 3379; 92, 

2379; 93, 2075; 97, 1544; 98, 2540; 

1900,1759,2559. 
Bank protection, 94, 2881. 
Bridge sites, 96, 3901; 98, 3576, 3601. 
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Boxings — Continued. 
Cleveland Harbor, 76, 304^ 309. 
Connecticut River, 74, ii, 256; 78, 

303. 
Data relating to, index to, MiflsisBippi 

River, 06, 3705. 
Drill borings, water jet and, 00, 1709. 
Force pumps used, 76, 235. 
Foundations, batteries, 06, 503. 
Illinois and Mississippi Cuial, 04, 2179. 
IlUnois River, 60, 254. 
Kalamazoo River, 08, 2540. 
Lakes, 72, 175, 218; 74, 233; 76, 304, 

309. 
Locks, 1000, 2179. 
Mississippi survey, 77, 1198; 78, 856; 

70 1924. • 

Missouri Valley, 00, 3376, 3390. 
PecuUaritiee of, 1000, 1760. 
Pipes used, 04, 1493. 
Rapid currents, 03, 3162. 
Red River, 06, 1872. 
Steam pipins used, 00, 1709. 
Strata passed, artesian wells, S. C, 06, 

504. 
Tennessee River, 00, 2276. 
Water jet for, 81, 2049; 84, 617; 1000, 

2769. 
Yazoo River mouth, 04, 1503. 
Yuba River, 1000, 5037. 

Bottoxn tester. 
Streams, 88, 931. 

Bottoms. (See Canals; Grillage—; 
Soft-.) 
Wave action, 72, 107. 

Bool^ dams. 
Foundations, 1000, 3482. 
Frame up, 1000, 3482. 
Piers for, 1000, 3482. 

Bowlders. 
Dredging, 1000, 4044. 
Natural deposits of, protection gainst 

scour, 71, 884; 72. 896; 74, ii, 276. 
Presence of, remarkable, 1000, 4044. 
Removing, Taunton River, 70, 465; 

74, ii, 222. 

Boxes of gravel. 
Brush, holding of, 03, 1720. 

Braces. (See Sway — . ) 

Bracing. ( See Dikes. ) 
Dikes, 04, 1598; 06, 4003; 07, 3896; 

Brass. 

Expansion, rate of, 71, 1006; 72, 1046. 
Tapes of, teste, 08, 1926. 

Breaches. (See Breakwaters. ) 
Repairing, breakwaters, 06, 2793, 3216. 
piers, 06, 2800. 

eakwaters. (See Concrete — ; Crib — ; 
Crib and concrete — ; Crib and 
stone — ; Detached — ; European — ; 
Floating—; Foreign — ; Harbors; 
Piers; Pile — ; Pile, slab, and rock — ; 
Riprap — ; Rubblestone — ; Stone — ; 
Timber.) 



Breakwaters — Continued. 
Absorption of, by advancing shorelines, 

04, 2474. 
Alignment of, remarkable, 1000, 

4134. 
Artificial stone for, 67, 516; 70, 457; 

78, 1125. 
Bar Harbor, 87, 483. 
Barnstable Bay, 70, 488. 
Best slopes for, 08, 2284; 00, 2718. 
Best top for, 84, 573. 
Block Island, 72, 821, 824; 74, u, 242; 

86, 612. 
Breaches tn, repairing, 06, 3216. 

sanitary conditions improved by, 

08, 3155. 
Bridgeport, 71, 793. 
Buffalo, 68, 232; 76, 306; 78, 1269; 

87 2356. 
Building, 08, 677, 3255. 

Delaware Bay, 00, 1346. 

Sandy Bay, 08, 749. 

work of, laying out, 08, 3765. 

Burlington, Vt., 68, 296. 

Buttress cribs for, Cleveland Harbor, 

00,3062. 
Calais, 82, 486. 
Cape Cod, 70, 488, 489. 
Cape Foul weather, Cal., 70, 1798, 

1801. 
Capping for, laying, 1000, 4116. 
Cherboui^, 72, 754; 78, 1124. 
Chicago, 78, 1184; 81, 2153, 2158, 

2164. 
Cleveland, 74, 234; 76, 303, 310; 78, 

1262; 80, 2142, 2145. 
Columbia River, 80, 2319, 2320. 
CkyncreU in, 67, 516; 70, 457; 71, 871; 
78, 1125; 70, 255, 1798; 81, 
2650, 2674; 82, 2270; 87, 
483, 504, 2353, 2364. 

Blocks of, 67, 516; 70, 467; 78, 

1125; 70,258, 1798; 1000, 4068. 

behavior of, 07, 2622. 

foundations of, concrete in 

. bags for, 07, 2619. 

laying, 08, 2676; 1000, 

4068. 

movement of, wave action, 

08, 3209. 

settiM, 1000, 4108. 

economy of, 1000, 4151. 

endurance of, 08, 3212. 

failure of, 81,2674. 

formula for, simple, 1000, 4066. 

molding and molds, 1000, 4134. 

placing, 01, 1080; 1000, 4066, 

4128. 

superstructures off 82, 793, 2270; 

86, 119; 87, 483, 504, 2060, 
2069, 2111, 2363, 2363; 08, 2676; 
1000, 4125. 

advantages of, 06, 3138. 

building^ 06, 2365-2386; 07, 

3080; 08. 2753; 1000, 4125. 
Cleveland, 00, 3057. 



failure of, 81. 2674. 
repairino:^ 1000, 4102. 
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Breakwaters — Continued. 

Concrete f superstructure* off rubblestone 
hearting, Dunkirk, 00, 
30d8. 

sections, 08, 2676. 

Cost of, estimating, 03, 3259. 
Oreosoted timber^ durability, 00, 3142. 

economy, 03, 3213. 

Crescent aty, Cal., 67, 516, 518. 
CribSf 08, 2770. 

aprons for, 1000, 4071. 

building, Buffalo Harbor, 04, 

2440. 
designing, Cleveland Harbor, 04, 

2412. 

leveling, 1000, 4127. 

overthrow of, Milwaukee Harbor, 

94,2085. 
removing, dynamite used, 08, 

2752. 

sinking of, 1000, 4068. 

slopes of, 04, 2090. 

stability of, 04, 2090. 

Crib superstrudureSf advantages of, 08, 

3203. 

removing, 06, 2369. 

Cross sections, 70, 196, 488; 72, 170; 

78, 884, 1123; 74, 261; 02, 2610; 

Atlas, 115. 

economical, 08, 2665. 

Definition of, 08, 2725. 
Deflection of, wave force, 00, 3159. 
Delaware Bay, 70, 422; 71, 665; 72, 

754; 86, 840. 
Deposits at, rivers, 07, 1967. 
Designing^ 08, 3202. 

Cape Canaveral, 96, 1606. 

Cape Lookout, 07, 1430. 

Deterioration, preventing, sheathing 

for, 1000, 4075. 4092. 
Dover, 68, 888; 72, 754; 78, 1126. 
Duck Island, Conn., 87, 642, 644. 
Early repair important, 95, 3101. 
Ends of, streiu;thening, 93, 2803. 
Excavating for, clamnshell dredge, 

Buffalo Harbor, 09, 3108. 
Extendmg, 98, 2754. 
FaundaHons, 73, 353; 76, 57, 305; 78, 

1269; 1900,4090. 

borings for, 97, 3289; 97, 3247. 

Cleveland Harbor, 76, 306, 309; 

00,3058. 

concreUf 08, 2752. 

placing, 96, 2369. 

designuig, 93, 3202. 

excavating, 98, 2752; 1900, 

4120. 
Greneral facts relating to, 67, 516; 76, 

ii, 422. 
Gloucester, Mass., 71, 871, 873; 87, 

504. 
Harbors at, 98, 2725. . 

entrances of, covering, 74, 235. 

Holyhead, 78, 1126. 

Hyannis, Mass., 70, 460; 71, 895; 72, 

952; 73, 947. 
Ice coating, 96, 2384. 
Injury ofy tee action, 87, 2352. 



Breakwaters — Continued . 
Injury of, ice action, protection against, 
iron sheathing for, 73, 21>4, 29(i; 
74, 210, ii, 135, 228; 76, 320. 

storm action, 88, 2279; 00, 3059. 

Jettv and, channel deepening, 96, 574. 
Harbor of Refuge, Laxe Huron, 73, 

293, 294, 295, 296; 77, 927. 
Large stones in, Delaware Breakwater, 

03, 3260. 
Lighting of, 06, 2780. 
Low breakwaters, efficiency of, 76, 

277. 
Mackinac, 80, 2055. 
Maintaining, 03, 3255. 
Manra, East Indies, 81, 1064. 
Marking of, light-ship for, Milwaukee, 

00, 2768. 
Materials for, measuring, 08, 2766. 

placmg, 98, 2766. 

Milwaukee, Wis., 81, 2118. 
Monterey, Cal., 76, ii, 708. 
Mooring rings, 78, 294; 74, 210. 
Mooee-a-bec, Me., 86, 534. 
Natural slopes, 00, 1350. 
Necessity for, lakes, 1000, 3773. 
New Haven, 76, ii, 251; 80, 455; 81, 

595. 
Newport, 71, 782. 
Old superstructure, removing, 1900, 

4127. 
Old works, removing, 08, 2676. 
Openings through, currents induced 

by, 68, 2662. 
Oswego, 74, 265; 76, 346; 80, 2, 13, 

2215, 2217. 
Pacific coast, 77, 1051. 
Piling and slabs in, maintenance ex- 
pensive, 94, 2024. ^ 
Plans of, outlining on ice, 09, 3065, 

3068, 3071. 
Plymouth, 67, 516; 68, 888; 72, 754; 

78 884. 
Point Sal, Cal., 68, 888. 
Port Jefferson Harbor, 71, 809. 
Portland, Me., 66, iv, 39, 185. 
Port Orford, Oreg., 78, 1123; 79,1804; 

81, 2648, 2694. 
Portsmouth, 80, 342; 81, 500. 
Repairing, concrete molds, 1900, 4134. 

Oswego H., 99, 3142. 

Revetment, placing, 1900, 4117. 
Richmond Island, Me., 81, 490. 
Riprap slopes, 92, 933, 934. 
Rock instead of wood in, advantages, 

93 3202 
Rocki^d, Me., 81, 464, 466; 82,492. 
Rouse Point, N. Y., 86, 2298, 2299, 

2301. 
Rubble mounds in, building, 98, 2767. 
Saco River, Me., 66, iv, 189; 72, 936. 
San Buenaventura, Cal., 79, 1771. 
Sandv Bay, 84, 571; 86, 582. 
San Luis Obispo, Cal., 79, 1767; 81, 

2526; 87, 2434. 
Santa Cruz, Cal., 71, 918. 
Scituate, Mass., 81, 522. 
Scour at^ Delaware Bay, 09, 1345. 
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Breakwaters — Continued. 
Seas, breaking of, controlling, 98, 2720. 
Sheathing, 97, 3080; 1900, 4068, 4075, 

4092. 
Shifting of, Pacific coast, 98, 2933. 
Shoaling at, Delaware Bay, 99, 1353. 
Shores and, gaps between, closing, 97, 

2690. 
Sites, proper, 93, 3251. 
Slopes, 66, 40; 67, 518; 70, 488; 71, 

827; 72, 168; 78, 884, 1124; 74, 

ii, 180, 181, 242; 76, ii, 596, 598; 

79, 295, 1767; 96, 2365. 

discussion of, 84, 573. 

seas, effect on, 98, 2665. 

wave developed, 84, 572, 573. 

wave movement over, Marquette 

Bay, 98, 2284. 

waves, effect of, 96, 2375. 

Spur cribs, Osw^o, 84, 2148, 2150. 

Spurs, effect of, 96, 3154. 

Soundings for, catamaran employed, 

1900 4134. 
Southport Harbor, 71, 824; 79, 355. 
Stone Jot y capping, 1900, 4116. 
depositmg, trestle, advantages of, 

98, 3227, 3260. 

setting, 1900, 4134. 

sizes, 67, 516; 70,452; 71,741; 72, 

166, 918; 78, 884, 948; 79, 1767. 

superstructure, sections, 97, 3298. 

volume of, and space filled by, 

ratio, 86, 840. 
Stonington Harbor, 72, 918, 920; 74, 

ii, 246; 76, ii, 247; 79, 328. 
Sahstructure, Delaware Bay, 99, 1350, 

1351. 

walls of, parting, Oswego, N. Y., 

99,3140. 
Suitable section, Milwaukee Harbor, 

94, 2083. 
Superstructure of, 96, 2770. 

Delaware Bay, 99, 1350, 1351. 

designing, Cleveland Harbor, 94, 

2412. 

sections of, 1900, 4068. 

sheathing, 1900, 4068. 

Tight decking, importance of, 80, 2215; 

84, 2144. 
Toes of, concrete blocks for, preferred 

to concrete in situ, 97, 2616. 
Trinidad, Cal., 73, 1147. 
Types of, 92, 563, 564, 1078; 97, 3249. 
ad.vantageous, 98, 3202; 1900, 

4087.' 

cross sections, 93, 3208. 

economical, 1900, 4055. 

Vicinity of, accretions, 93, 2743; 96, 

3140. 
Vineyard Haven, 87, 577, 580. 
Waves, force of, 71, 827; 74, ii, 242; 

84, 573. 
Westport, R. I., 71, 802. 
Wilmington, Cal., 72, 1007. 

Brick. 

Lockr i/o, 2932. 

use in, 81, 1312. 

Testa of, 96, 2912, 2932. 



Bridges. {See Aqueducts; Arch — ; Ga- 
.nals; Draw; Iron — ; Military — ; Pon- 
toon — ; Railroads; Steel — ; Suspen- 
sion — ; Tubular arch — ; Wagon — ; 
see also Vol. Ill, pp. 1505, 1664. ) 

Abutments, sand ana gravel for, work- 
ing of, 1900, 5444. 

Allegheny River, 94, 1917; 95, 2409; 
96, 2199; 97, 2427. 

Brazos River, 96, 1833. 

Building, 96, 2115. 

Canals, over, 95, 2760, 2768. 

Chioigo River, 93, 2807. 

Closing of, temporary, 95, 1214. 

Ck)ai8wnsvnth, losses from, S2 J 1925; 96, 
2071. 

Ohio River, 97, 2333. 

Concrete abutments, building, 1900, 
5444. 

Decay of; oak wedges, effect of, 78, 964. 

Designing, materi^, consideration of, 
98, 3602. 

points important, 98, 3597, 3602. . 

Designs, 98, 3597. 

Memorial Bridge, 1900, 5134. 

Potomac River, D. C, 86, 897. 

Dimensions of, regulation, bill for, 
1900, 5117. 

Draws of, dimensions, proper, 95, 734. 

location of, 70, 230, 245; 72, 289. 

passing, methods of coal-fleets, 

76, li, 303. 

novel, Philadelphia, 71, 710. 

opening of, frequency of, Chicago, 

74, 601, 607, 617. 

operating, Ohio River, 95, 2333. 

Rock Island, 72, 289, 294. 

Rock Island, 70, 245; 72, 289, 293. 

signal-lights on. Rock Island, 78, 

415; 78, 723. 

signals at, 78, 415; 78, 723. 

spans, Chicago River, 74, 585. 

weight of, 70, 245. 

widths of, proper, 68, 383. 

Dubuque Railroad, 78, 984. 

East River, 95, 933, 96, 856. 

Elk River, 95, 2461. 

Fort Washaku Road, 99, 3900. 

Foundations, bed rock, depths to, Mis- 
sissippi River, 78, 918, 1059. 

Grades, effect of, 79, 1461. 

Harlem River, 94, 744; 95, 920; 96, 
842. 

Height of, navigation, required for, 69, 

395, 401; 74, 603, 627, 641, 648; ii, 

654; 75, ii, 681; 76,ii,302; 78,907, 

928, 934, 1054. 
Hudson River, 96, 828. 
Ironwork, strength of. Rock Island, 72, 

286, 291. 
Laws relating to, effect of, 82, 2008. 
L^slation concerning, 69, 309; 71, 

219, 426, 4te, 455; 72, 404,440; 78. 

561,570. 
Loads on, 69, 195; 70, 245, 251, 263; 

72, 286,291; 77,1099. 
Location of, proper, 68, 316; 70, 230. 
Material in, weignt of, 72, 294. 
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Bridges — Continued. 

Mcderial in, various, consideration of 

98, 3597. 
Measorements of, Missouri River, 08, 

3944. 
Missouri River, 94, 3108; 96, 3804; 97, 

3893. 
Monongahela River, 96, 2399; 96,2137; 

97, 2407; 98, 2200. 
Muskingum River, 96, 2375. 
Navigable waters, over, 80, 1849; 81, 

2009; 82, 1979; 88, 1591; 84, 1769; 

86, 1917; 86, 2111; 87, 2613. 
Navigation, obstructions to, 68, 717, 

822; 69, 306; 71, 407, 411, 414, 429, 

713; 76, ii, 306; 77, 646; 78, 1038, 

1054. 
Neosho River, 97, 1986. 
Newton Creek, 96, 938. 
Oakland Harbor, 1900, 4219. 
Ohio River, 93, 2465; 1900, 3099. 
Obstruction, rivers, 97, 2796. 
Piers^ closeness, effect of, 96, 734. 

concrete in, 96, 2115. 

cross section occupied by, Ohio 

River, 71, 403, 410, 413, 416, 
421, 433, 443. 

currents, deflection of, 96, 734. 

should be parallel to, 68, 381 ; 

69, 196. 

examination, 96, 4085; 96, 3887. 

foundations, insecure, Potomac 

River, 96, 3887. 



protecting, sheer booms for, 78, 

710; 79, 1144. 

rapid currents, effect on, 96, 734. 

repairs, 96, 4090. 

riprap about, objection to, 76, ii, 

687. 

rivers, closing of, with ice, 71, 716. 

Rock Island, 69, 195. 

sheer booms at, 76, ii, 683; 77, 

817; 78, 710, 972, 982, 986, 990, 
1002, 1005, 1009, 1018. 

: tides, obstruction to, 68, 717; 69, 

383; 74, ii, 156, 234. 

timberrafts, effecton, 77, 820; 78, 

931. 
Plans, Anacostia River, 96, 3895. 
Rivers, navigable, general considera- 
tion, 68, 50, 315, 316, 385; 70, 67, 261; 
71, 61, 397, 431; 72, 440; 74, 583, 
636; 76, ii, 677; 76, 92, ii, 260, 298, 
299, 306; 77, 817; 78, 110, 721, 891, 
1038, 1054, 1058, 1078; 79, 1461. 
Repairing; bridge closing, Potomac 

River, 96, 1214. 
EequiremerUs /or, Detroit River, 74, 
603, 627. 

tidal rivers, 96. 987. 

Sheer booms at, 76, ii,683; 77, 817; 78, 
710, 972, 982, 986, 990,1002, 1005,1009, 
1018. 
Signals and lights, 78, 415; 78, 723. 
Sites, borings, Anacostia River, 98, 

3601. 
Spans; dimensions required; rafts, pass- 
age of, 77, 820; 78, 931. 



Bridges^— Continued. 
SpanSy practical limits of, 71, 432; 78, 

905, 1019, 1069. 
Rock Island, 69. 197; 70, 231, 

258; 71, 301; 72, 287. 

various, lengths of, 69, 197; 70, 

231; 72, 286; 78, 905, 1019, 1020, 
1046, 1062, 1069. 
Stone arches, plans, 98, 3606. 
Surt'ei/s, Anacostia River, 96, 3890. 

borings, 98, 3576. 

Anacostia River, 96, 3901. 

Tennessee River, 96, 1924. 

Tidal, flow at, 74, ii, 234. 

Trinity River, 96, 1554. 

Trusses, arched, 76, ii, 680. 

loads on. Rock Island, 69, 195; 

70, 251, 263; 72, 286, 291. 
Rock Island, 69, 195; 70, 245, 

262; 72, 286. 
Tunnels and, comparison, 74, 603, 620. 
Water main, 90, 3902. 
Yellowstone Park, 94, 3447. 

Bridging': 

Harbors, various countries, 96, 3900. 

Briquettes. {See Cement. ) 
Cement testing, 96, 2751; 96, 2620; 
97, 3942. 

Broken Bock: 

Rock, dred^g, 94, 1847. 

explosives and, ratio, blasting, 68, 

423, 425; 69, 19, 248; 71, 733; 72, 
877, 78, 935; 74, ii, 39, 160; 76, ii, 
82; 76, ii, 326, 545; 77, 352; 79, 
61, 62, 379, 533, 535, 1135, 1508. 

Broken Stone: 

Voids in, ratio, 74, ii, 377; 78, 1136. 

Bronzercase: 
Torpedoes, 89, 492. 

Brooming: 
Pile driving, 82, 2164. 

Brownlow Weeds. {See Dikes. ) 
Artificial basin, forming of, 78, 640, 

654; 79, 1014, 1054, 1058, 1061, 1070, 

1077, 1080, 1088. 
Cost per linear foot, 79, 1058, 1062. 
Dikes of, cost of, 80, 1438, 1454, 1458. 

wire curtains, inferior to, 80, 1458. 

Rivers, improving, 77, 500; 78, 640, 

654; 79, 1014, 1054, 1058, 1062, 1070, 

1077 1088 
Sand, to arrest, 77, 500; 78, 640, 654; 

79, 1014, 1054, 1058, 1061, 1070, 1077, 

1088. 
Sediment, arrest of, 78, 640, 654. 

Brush. {See Jetties; Pile piers; Ra- 

mous; Revetments.) 
Bundles of; jetties, filling of, 93, 1885. 
Cribs, foundations of, 66, iv, 105; 67, 

106; 68, 121; 69, 99. 
Dams, piles in, 79, 1036. 
Delivery of, jetties, 1900, 4243. 
Disappearance; brush and rock jetties, 

96, 1774. 
Earth, stone and, dams, extending, 

methods, 1900, 2870. 
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Bruah — Continned. 

Efficiency of, shore protection, 76, 316. 

FiUingy jetties, 98, 1885. 

pile revetment, 80, 1839. 

Foundations of, failure in, cribs, 60, 99. 

Groins, use of, 74, ii, 323. 

Holding, boxes of gravel for, 08, 
1720. 

Jetties, 78, 444, 448; 74, 336; 76, 219; 
76, 180, 188, ii, 403; 77, 989; 78, 
1194; 70, 732. 

Mats, cost of, 78, 641, 660. 

crib foundations, 67, 106; 68, 

121; 60, 99. 

dikes of, 78, 659. 

failure of, 60, 99. 

gabions and, 76, 574; 70, 911. 

large, Mississippi River, 76, 641; 

70, 978, 981. 

making, 77, 484; 78, 658; 70, 

737, 977, 981, 1030, 1032, 1052, 
1057, 1061, 1063, 1068, 1074, 1078, 
1080. 

sand-tightening, piers, 78, 1211. 

shore protection, 76, ii, 408; 77, 

492; 70, 976, 1030, 1032, 1052, 
1057, 1061, 1068, 1078, 1080, 08, 
1699. 

teredo attack, 86, 1312. 

destruction by, 76, 316. 

Mattresses, 80, 938, 944, 1211, 1380, 
1419; 81, 1044, 1328, 1504, 1507, 
1560, 1598, Plate XV, 1610, 1614, 
1639; 82, 1201, 1362, 1435, 1444, 
1455, 1466, 1473, 1500, 1598, 1601, 
1603, 1613, 1630, 1647; 83, 943, 
1309, 1312, 1316, 1318, 1326; 84, 
942; 86, 2988, Plate III, IV, and 
. V; 87, 1387. 

buoyancy, 80, 1211. 

compression oif, 87, 1387. 

revetments, 80, 1275, 1335, 1339, 

1389, 1408, 1412, 1417, 1420, 1422, 
1427, 1436, 1440, 1442, 1444, 1459, 
1496, 1506, 1586; 81, 1374, 1524, 
1552, 1562, 1598, Plate XV, 1610, 
1614, 1618, 1639; 82, 1500, 1598, 
1601, 1613, 1683, 1688, 1690, 1694, 
1700, 1732; 83, 1193-1243, 1308, 
1312, 1317, 1326, 1440, 2294, Plate 
IV, Appendix L; 84,2411,2767, 
2776, 2798, 2835, Plates VIII and 
IX, Appendix L; 86,1566,2776, 
2795, 2950, 3026; 86, 1194, 1489; 
87, 1558, 1565, 2734, 2761, 2765, 
3109. 

settlement of, resistance to, 80, 

858. 

stone jetties, 03, 3339. 

Piers, 66, iv, 105. 

Pile piers, in, 66, iv, 105; 78, 201. 

Piles and, river Imnks, protecting, 06, 
1400. 

Resistance of, settlement, 80, 858. 

Reretmerd of. Black Lake Harbor, Mich., 
77 914. 

filling in, 77, 475. 



Brush — Continued. 

Sand bags and, shore protection with, 
70, 410. 

Sand movement, checking, lOOO, 988. 

Sand tightening wUh, piers, 80, 1906. 

pile piers, 78, 201; 76, 195; 78, 

1211. 
. Stone and, crevasses, closing, 71, 207. 

Wataing of, 88, 842. 

sfa^re protection, 88, 842. 

Bniali and pile dikes. 
Building, 04. 2599; 06, 3402; 06, 1400. 
Cape Fear River, 06, 1337. 
Columbia River, 00, 3230. 

Brush and pile win^ dams. 
Buildmg, 06, 3300. 

Brush and reek dams. 
Sand dams and, comparison and tests, 
08, 1758. 

Brush and rock jetties. 
Brush, disappearance of, 06, 1774. 

Brush and sand-baff dams. 

77, 1030. 

Brush and stone dams. 

Ballasting, 04, 2893. 

Bayou Courtableau, 88, 1123. 

Building, 04, 2891; 1000, 4350. 

Columbia River, 87, 2513. 

Crib mats, 04, 2892. 

Foot mats, 04, 2892. 

Hoisting plant^ 04, 2893. 

Improvement with, abandoned on Wis- 
consin River, 87, 2096. 

Mississippi River, 04, 2863. 

Paving, 04, 2893. 

Permanent, 73, 444, 448; 76, u, 461; 
76. ii, 405; 78, 478, 493. 

Repairing, 06, 3782. 

Savannah River, 80, 934, 944, 1065; 
82, 1168. 

Willamette River, 80, 2259, 2289. 

Wisa>nsin River, 80, 1962. 

Yellowstone River, 82, 1743. 

Yuba River, 81,2492. 

Brush and stone dikes. 

78. 672; 80, 1542; 82, 1744; 86, 2378. 
Building, 06, 2004. 

Sections, Alabama River, 04,1280. 

Brush and stone jetties. 
Building, 04, 2514, 07, 1371. 
Sections, 03, 1418. 

Brush and timber foundations 
Dikes, 76, 315. 

Bucket dred^. 

60, 460, 466; 70, 315; 72, 819. 

Building' material. 
Tests, 00, 421; 01, 565. 

Buildings. 
Concrete floors, 06, 4012. 
Electric elevators, 08, 3668. 
Elevators, 06, 4014. 
Floor arches, tests, 06, 4011. 
Terra cotta in, 06, 4011. 
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Building: stone. 
Ohio, 06, 3083. 

BulklxeadB. {See Piles. ) 
Cheap bnlkheadfi, retention of, dredg- 

inea, 04, 2609. 
Drea^ngs, holding of, 96, 3419. 

moloedng of, 96, 3419. 

Ore in bags, rocks, removing, 99, 3279. 

Bulletins. {See Gauge. ) 

Forms of, ^uge readings, 93, 4222. 
Gauges, Mississippi River, 93, 3654. 

Buoys. {See Moorings. ) 



00, 3720. 

Buried forests. 
Erie Harbor, 98, 2738. 

Buttress cribs. (6!c€ Breakwaters.) 

Buttresses. (^Counterforts.) 
Piers, protecting, 70, 187. 

Bv-pass. 

Water mains, 90, 3530. 

Cable g^allery. 
Submarine mines, 97, 705. 

Cable lioists. 

Building, 96, 1794. 

Stone, handling, 96, 1794; 1900, 2713. 

Cables. (/SS?€ Mattresses; Multiple — .) 
Splices, mattresses, 94, 2934. 
Strands better than, mattress weaving, 

OO 3690. 
Towing with, Dan River, Va., 80, 788. 

Cableways. 
Lock and dam building, 94, 1956; 96, 
1937; 99, 2176; 1900, 2768. 

Caissons.' 

Diver better than, lock repairing, 98, 

1800. 
Lock gates, caisson type, action, 97, 

2356. 
Sinking; water jet, use of, 79, 926. 

Calculated water 8loi>e. 
Measured and compared, 76, 298. 

Calking machine. 
Lock gates, 96, 2787. 

Camps. {See Hydrography. ) 
Hydrography, 96, 4248. 

^ Canal boats. {See Steam — . ) 

DimenmmSf Chesapeake & Ohio, 74, 
535. 

various canals, 73, 221 ; 76, ii^ 536. 

Jetties of, filled with stone, 66, u, 36; 

76, ii, 103. 
Length and breadth, relation, 74, 534, 

536. 
Proper dimensions, 74, 534, 535 ; ii, 1 18. 
Tunnels, effect in, 76, ii, 80. 

banalized rivers. 
Depths on, 97, 2711. 
Pools, regulating, 98, 2147. 
Regulating, 96, 2658. 



Canalizing rivers. 
Black and Ouachita rivers, 1900, 2560. 
Plans, 1900, 3164. 

Canal prism. 
^^i^lAmng, proposed, Erie Canal, 97, 
3265. 

Canal pumps. 
Delaware and Chesapeake Canal, 76, 
406. 

Canals. {See Erie — ; Lateral — ; Locks; 

Ohio; Railway; Ship — ; Water 

power. ) 
Accidents in, 1900, 3495. 
Albemarle and Chesapeake, 76, 424; 

80, 867. 
Artificial stone in, 94, 2164. 
Banks of, building, 76, 456; 76, ii, 74. 
f 8 295 

protwjting, 70, 485; 74, 534, 786, 

76, ii, 542; 78, 295. 

rebuilding, 93, 2760. 

water-tightening of, 76, 456; 76 

660; ii, 74; 78, 295, 1225. 
Barge traffic, 96, 3060. 
Bayou St. John to Ship Island, 71, 66, 

524. 
Benefits from, probable and improba^ 

ble, 96, 3039. 
BuUding, estimates, 96, 2416, 2447. 

cofterdams, 94, 1932. 

Boat dimensions ana, relation, 74, 534, 

535; ii, 118. 
Bottoms of, slopes of, 67, 324; 68, 444, 

69, 537; 72, 326. 
Bridges over, building, 96, 2760, 2768. 
Capacity of, increasing, 96, 3577; 1900, 

4324. 
Cape Cod, 70, 484, 492. 

across the isthmus of, 70, 447, 492. 

Cascades of Columbia River, 77, 1047; 

78, 1333; 79, 1843, 1849; 81, 2561, 

2563; 86, 2434. 
Celebrated tunnels of, 76, ii, 81. 
Champlain, 76, ii, 542. 

wiip, 76, ii, 586. 

Chesapeake and Delaware, 80, 722; 83, 

725. 
Chesapeake and Ohio, 74, 493; 76, 

769; 76, ii, 73. 
Closing, cofferdam, 94, 1932. 
Concrete, use of, 74, 786, 820: 76, 469, 

904; ii, 621, 623; 76, ii, 74. 
Connecticut River, 72, 848; 73, 1008; 

78, 278, 294. 
Cost of, items of, 96, 3034. 

various canals, 73, 223; 76, 365. 

Culverts, sjrphon-shaped, clearing of 

sand, 99, 2857. 
Cumberland and Ohio, 74, 498, 504, 

537. 
Cuts, Illinois and Mississippi Canal, 

98, 2482. • 

Dams, Lake Superior, Mississippi River 

Canal, 96, 2431. 
Delaware an<l Chesapeake Bays, be- 
tween, 79, 588. 
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Canals — Ck)ntinued. 
Delaware and Maryland, 83, 755, 760. 
Deposits, sluicing, 88, 2166. 
Des Moines Rapids, 67, 281, 323; 68, 

385; 69, 219; 70,295; 72, 327; 76, 

657; 77, 537; 78, 734, 745. 
Dimensions, various, 06, 2409. 
Dismal Swanip, 76, 392; 80, 867. 
Drainage of, Colbert Shoals Canal, 08, 

1921. 
Dred^ng, 08, 2482. 
Driftmg sand, effect of, 74, 796. 
Enlarging, methods, 93, 2547. 
Entrance of » protecting, embankments, 

1900, 4328. 
Entrances to, shoaling, causes of, 97, 

2671. 
Erie, 76, ii, 535, 536, 549. 

cost of, 73, 223; 75, ii, 538. 

Estimates, form of, 94, 2182. 
Estimating for, Birmingham Canal, 

Ala., 99, 1743. 
Etowah to Ocmulgee rivers, 71, 64; 

72, 60, 526. 
Excavating, 99, 2272. 
Feeder liiieSy building, 97, 2859. 

estimates, 96, 2661. 

sur\'eying, 96, 2666. 

Filling, 99, 2272. 

Filtration, 76, ii, 547, 566; 76, 527. 
Flooding of, dama^^ from, Muskin- 
gum Kiver, 98, 2109. 
Florida, across peninsula of, 76, 508. 
Flowage, damages from, 93, 2763. 
Flow in, grass, effect of, 73, 1008; 78, 

294. 
Fort St. Philip, Mississippi River, 74, 

825, 826, 827. 
Fox and Wisconsin rivers, 72, 136. 
Freight rates, Buffalo to New York, 

1900 2374. 
Grass, effect of, 73, 1008; 78, 294. 
Hennepin, 83, 1754, 1788; 84, 1950; 86, 

2056; 86, 1733; 87, 2137. 
to Rock Island, 70, 32; 71, 57, 

302. 
Highway bridges, 98, 2482. 
Ice, formation of, Delaware and Ches- 
apeake Canal, 82, 955. 
Illinois and Michigan, 68, 454; 83, 

175; 87, 2141, 2143. 
Illinois River, 68, 440. 
Improving, cost of, various canals, 96, 

2144. 
Inclined planes, 74, 498, 550, 552, 555; 

76,770,879; ,76, ii, 82,100; 77,682. 
James River and Kanawha, 71, 624, 

626, 634, 650, 651; 74, ii, 86, 110. 
Lake Erie to Lake Ontario, 68, 271. 
Lake Michigan and Illinois River, 68, 
443. 

Wabash Rivet, 76, ii, 455. 

Land for, estimates of cost, 96, 2416. 

cost, estimates, 96, 2447. 

leases of, 96, 3046. 

locating, methods, 98, 2483. 

Length of, in U. S., 69, 546. 



Canals — Continued. 
Louisville and Portland, 68, 530, 553; 

76, 773, 774; 76, 749; 78, 772, 776, 

780. 
Maintenance of, cost of, 74, 832, 874. 
Mame-Rhine, 76, ii, 61. 64, 97. 
Maumee and Erie, 81, 2354. 
Mississippi River, mouth of, 74, 786, 

821, 825, 827; 76, 950, 951. 
Mississippi to Rio Grande rivers, 75, 

876. 
Muscle Shoals, 72, 498; 78, 756. 
Natigaiion on, nUes, 96, 2661. 

Duluth, 98, 2226. 

-waterpower rights and, conflict of. 



96 2535 
Niagara Falls, 68, 47, 271, 272. 
North Sea, Holland, 74, 786; P. P. No. 

22 C E 
Ohio River, 68, 529, 530; 06, 2997. 
Operaiingy cost of, slightly over 2 per 

centum of cost of building, 

Muscle Shoals Canal, 08, 1928. 
Des Moines Rapids, 80, 1555; 81, 

1731; 82, 1781; 84, 1580; 86, 

1700; 86, 1468; 87, 1644. 
fuel, storage of, economy of, 06, 

2231. 
Louisville and Portland, 80, 1724; 

81, 1904; 82, 1903; 83, 1533; 

84, 1692; 86, 1803; 86, 1574; 

87 1843 
St. Marys Falls, 81, 2267; 82, 

2355; 83, 1846; 84, 2016; 86, 

2108; 86, 1809; 87, 2227. 
Passing places, 03, 2716. 
Piers for, Duluth, 08, 2226. 
Pipes across, placing, methods, 04, 

1939. 
Planning for, 07, 3156; 1000, 3860. 
Pools of, height of, preservinf;, re^fnla- 
tions. Fox and Wisconsin nvers, 08, 
2343. 
Portage Lake, Mich., 87, 1981. 
Potomac River, 74, 494. 
Prominent canals, characteristicB, 

1000, 3627. 
Proposed, commercial points to be con- 
sidered, 06, 3035. 
Pumpage for, 76, 407. 
Rafting in, regulations, 03, 2682. 
Rafts in. towing of, rules for, 06, 2536. 
Rail and, freight rates, 06, 3062. 
Railroads and, capacity, comparison of, 

71, 647. 

comparison of, 1000, 3622. 

New York State, 06, 3063. 

Railway along. Muscle Shoals Canal, 

1000, 2941. 
Rainfall in, 76, 533. 
Reservoirs and, evaporation, 71, 639; 
72, 515, 521; 74, 505, 523; ii, 95; 76, 
ii, 547, 566; 78, 293, 
Revetment of, 76, ii, 417. 

repairing, 07, 2666. 

Right of way, describing, 08, 2483. 
locating, 08, 2483. 
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Canals — Continued. 
Rivers, lateral to, 97, 2251. 
Bock, removing, cofferdams, 94, 1932. 
RouteSy Great Lakes to the -sea, 97, 
3128. 

Rail and canal, comparisons, 1900, 

3622. 
Rule8 and regulcUions, 93, 20. 

enforcement of, 93, 21. 

St. Clair Flats, 66, iv, 47. 
St. Marys Falls, 67, 225; 71, 42, 161, 
164; 72,39,195; 73,40,286; 74,45, 
196; 76, 50, 164; 76, 103; ii, 523; 77, 
109, 921; 78, 124, 1217, 1218; 82, 
2358; 86, 1786, 1792. 
Santee, S. C, 81, 1149. 
Sauk Rapids, 75, ii, 450. 
Section, 74, 534, 817. 
Shipments by, and railroad, compared, 

71, 647; 73, 223; 74, 5J2, 605. 
Slackwater navigation and, compari- 
son, 74, ii, 97, 119; 75, 365. 
Steamboats required for, 75, 409. 
Sturgeon Bay and Lake Michigan, 87, 

2024 2030. 
Suez, 71, 187; 74, 796, 818; 80, 985. 
Surfaces of, slopes of; 70, 483; 73, 

1007; 78, 294. 
Surplus water, definition of, 98, 2344. 
Surveys, 96, 3424; 96, 1088. 

methods, 96, 2390, 3365; 97, 

2870; 99, 1735. 
Systems, origin of, Ohio, 96, 2997. 
Tennessee River, 68, 558, 573. 
Tennessee to Coosa rivers, 71, 64; 72, 

60, 520. 
Three hundred f. wide, St. Clair Flats 
Canal; too small for vast commerce, 
99, 2998. 
Toledo, 69, 121. 
Tdls, Connecticut River Falls, 78, 274. 

Green River, 80, 1800. 

Louisville and Portland, 72, 449; 

73, 538; 76, 761, 767; 77, 613, 
616, 619, 640, 649; 78, 774, 782, 
785, 787; 79, 1286, 1289, 1291, 
1297; 80, 1726; 82, 1907. 

Monongahela River, 1841-, 96, 

2160. 

rail charges, compared with, 82, 

2497; 86, 1944. 

Suez, 80, 985. 

Towing on, Belgian system, 77, 595. 

horses, effective power of, 77, 

688, 690, 692. 

locomotives, 79, 1261. 

methods, various, experiments, 

77, 690, 695, 700. 

rate of, Erie Canal, 74, 535; 75, 

ii, 537. 

small section, effect of, 76, ii, 79. 

steam power, application of, 69, 

536; 73, 833; 74, 498, ii, 90, 
101; 75, ii, 537; 77, 688, 690. 
694, 703; 79, 1251. 

submerged cable, 77, 691, 695, 

700. 
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Canals — Continued . 

Tmdng on, tunnels, through, experi- 
ments, 74, 513, ii, 90; 77, 686, 692, 
694, 700. 
Trans-Allegheny route, 79, 1389. 
Transportation by, cost of, 69, 541 
71, 630, 639, 644, 646; 73, 221, 833 
74, ii. 111; 75, ii, 555; 78, 784 
79, 1289, 1291. 
Transportation capacitij, Albemarle and 

Chesapeake, 76, 424. 

Erie Canal, 71, 646; 74, 512; ii, 

110, 118, 123; 76, 424. 
Tun7iels on, 76, ii, 79, 124; 77, 685. 
boats in, velocity of, 77, 686, 689, 

700. 
central water route, 71, 626, 638, 

643; 73, 830; 74, ii, 90, 100, 120; 

77, 684, 767. 

Chesapeake and Ohio, 76, ii, 124. 

objection to, 77, 690. 

sections, boat effect, 76, ii, 80. 

towing, 77, 695. 

traction, 74, ii, 90; 76, ii, 79; 77, 

686, 689, 700. 

turnouts, 76, ii,79; 77,689, 691, 694. 

Use of, rule and regulations, 75, 784; 
76, 756, 765; 77, 608; 78, 745; 96, 
2563. 
Value of, factors of, 1900, 3620. 
Vanous, 68, 272; 69, 536, 539, 54<); 

73, 221; 75, ii, 536. 

dimensions, 96, 2409. 

Vicinity of, caving, 93, 2780. 

tile drainage, effect of, 96, 3047. 

Wabash and Erie, 81, 2363, 2413. 
Water, drawing of, rules, 95, 26,59. 

illegal use of, Fox River, 96, 2525. 

pools, 69, 535. 

Waterpotcer from, 96, 3046. 

dams for, flush boards on, 97, 2713. 

navigation interests and, conflict 

between, 97, 2721. 

regulations. Fox River, 96, 2635. 

rules, 95, 2659, 2661. 

watershed, Colbert Shoals Canal, 98, 

1921. 
AVater storage, dam sites. Lake Superior 
and Mississippi River Canal, 96, 2432. 
Water mjyjyly, 71, 639; 72,515,521, 530; 

73, 831, 1008; 74, 495, 504, 507, 

520, 623, 538; ii, 95, 112; 75, 411; 

ii, 545, 647, 652, 566, 691; 76,406, 

519, 526; ii, 61, 97; 77, 389, 704, 

765, 766, 770, 798; 78, 293; 79. 

1391; 96, 2402, 2446, 3007. 
evaporation, 71, 639; 72, 616,521; 

73, 1008; 74, 505, 507 520, 623; 
ii, 96; 75, ii, 547, 566; 76, 619, 
526, 628; ii, 97; 77, 386, 704, 707, 
756; 78,293. 

feeding, economy of, 76, ii, 62. 

filtration of, 71, 639; 73, 1008; 

74, 96, 505, 507, 620, 623; ii, 96; 
76, 519, 626, 534; ii, 67, 97; 77, 
386, 704, 707; 78, 293; 81, 571, 
1162; 86, 1252. 
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Canals — Continued. 

Water inippb/y Lake Superior and Mie- 

sLssippi River Canal, 96, 2402. 
leakage at looks; 71, 306; 74, ii, 

95; 76, 528; 77, 8H9, 704, 707, 

756; 78, 293; 79, 1540. 
lockage, 73, 1008; 76, 519, 526, 

52<); 77, 704, 707, 724, 756, 770; 

78, 293. 

looks, reservoirs of, 76, 407. 

pumpage, 76, 406, 407. 

pumping, 81, 1152. 

rainfall, 76, 533. 

reservoirs, 96, 3026. 

suniinit levels, 80, 871; 81,1152, 

1H<K), 2402, 2410; 86, 1252. 
Water-tightening, concrete for, 76, ii, 

Weliand, 75, ii, 540. 
Width, dotennining, 82, 1239. 
Wiwonsin River, 76, ii, 2<»)1. 
]Vnrks in, 97, 2448. 
removing, 96, 2232. 

Oeuie carpets. 

Shore pr()te<'tion, 78, 616; 79, 876, 931. 

Cane mats. 

78, 616; 79, 827, 876, 931, 932. 

Cane mattresses. 
Buovancy, 80, 1211. 
(\)st', 80, 1146, 1210; 82, 1362. 
Ten'do proof, 79, 932, 937. 

Canvas. 
Dams, for, 96, 1941. 
lA'akage, j)reventing, locks, 78, 287. 

Cape Hatteras. 

Rounding, difficulty of, 98, 1365. 

Capping^. {See Breakwaters; Stone; 
Timber. ) 
Breakwater, laying in, 1900, 4116. 
Methods of, levees, 97, 3796. 

Caps. 
Crib piers, undemeAth, 96, 1836. 

Capstans. 

Bear-tmp gates, raising, 96, 1840. 

Carbolization. 
Piles, preservhig, 74, 787; 79, 393. 

Carpets. (^SVc Cane; Mattresses.) 

Cargoes. 
Transferring, methods, 97, 3219. 

Carriages. (^V^ (tuu — . ) 

Cars. (X/r Dumj) — . ) 

Ca«eniate. ( See Mining — . ) 

Casemate shield, experiments, 70, 7. 

Catamarans. (*SV'<' Currenfc^. ) 
Breakwater, sounding for, 1900, 4134. 
Current meters on, 1900, 5325. 
Currents, measuring, 1900, 5325. 
Soundings with, for making from, 
1900, 4134. 

Catches. (*SV« Sand — . ) 

Catchment piers. 
Sand for, 74, 52. 



Caving. {See Banks; Crevafises; Under- 
mining; Yellow banks. ) 

Canals, 98, 2780. 

Peculiar, lianks. Red River of the 
North, 78, 730. 

Rirer hank% 75, ii, 519. 

falling stages, 72, 436; 78, 615. 

Caving banks. 
Mississippi River, 75, 558, 608; 78, 

841 ; 79, 976, 979. 
Protecting, methods, 96, 3421. 
Red River of the North, 80, 1586. 
Sacramento River, 80, 2238. 

Cedars. 
Shore protection, 79, 931. 

Ceilings. (aS^c Batteries.) 

Batteries, 99, 786, 798; 1900, 843, 

859, 898. 
Beams in, batteries, 1900, 898. 

setting, 1900, 898. 

I-l)eams for Iwitteries, 97, 630. 

Tile for, batteries, 99, 786; 1900, 849. 

Celebrated tunnels. 
77, 707. 
Canals, 71, 628, 638; 76, ii, 81. 

Celluloid negatives. 
Drawings, reproduction of, 98, 2073. 

Cement. {See American — ; Beton ag- 

Slomere; Concrete; German — ; Hy- 
raulio — ; Natural — ; Portland — ; 

Sand—; Silica; Slag; Tests.) 
Adhesion tests, 95, 2921. 
Aeration, effect of, 95, 2924. 
BrUfuettes, breaking of, clips for, 96, 
2913. 

making, machine, 96, 506. 

mixing, 96, 2751. 

molding, 95, 2751. 

tensile stress, applying, 95, 2916. 

Clay in, effect of, 96, 2924. 

use of, 96, 2803. 

Compression tests, 96, 2803. 

Coping, 99, 3826. 

Defective character of, Muskingum 

River, 85, 1823; 87, 1814. 
Expansion of, locks injured bv, 87, 

1814. 
Foreign substances in, effect of, 95, 

2938. 
Freezing tests, 95, 2745. 
Fresh-water, salt w^ater and, effect of, 

95, 2918. 
House for, 99, 2175. 
Lime, effect of, 96, 2803. 
Limestone screenings and, tests, 94, 

2325. 
Tx)ck8, 97, 2975. 
Mixing machine, 85, 2054. 
Mixtures of, mortars, tests of, 93, 3021. 
Molders for, different tests, 94, 2331. 
Molds, til ling, 94,2349. 
Mortars, abrasive tests of, 96, 2803. 

adheifion of, 96. 2803. 

tests; 95, 2921. 



arches, tests, 96, 2876. 
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Cement — Continued. 

Mortars, cement, mixtures of, tests of, 

93, 3021. 

comparison of, 98, 2274. 

consistency, variations, 94, 2332. 

ingredients in, 94, 2326. 

materials, heating, 94, 2353. 

regauging, effect, 94, 2327. 

rich and poor, comparison, 96, 

2918. 

sawdust, effect of, 96, 2803. 

strength, 94, 2318. 

diagram showing, 93, 3022. 

temperature, effect of, 94, 2335. 

terra cotta in, effect of, 96, 2803. 

tests of, 96, 2620, 2803. 

detailed, 93, 3013. 



Obtaining, precautions, 98, 2451. 
Plaster of Paris in, effect of, 95, 2938; 

96, 2803. 
t^uieklime in, effect of, 96, 2917. 
Salt water in, effect of, 96, 2955. 
S^nul in, effect of, 96, 2919. 

tests, 96, 506. 

Setting of, quicklime, effect of, 96, 

2937. 
Specifications, 98, 771. 
Strength, diagrams, 93, 3022. 
Temperatures, different, effect of, 96, 
2917. 

various, effect of, 96, 2917. 

Tensile strength oi, 1900, 918. 

tests. d6, 2803; 98, 773. 

Tests of, 88, 1084; 90, 423, 1573; 91, 
567; 93, 3009; 94, 2311; 96, 
2743, 2912; 96, 471, 505, 526, 
1941, 2620, 2613, 2803, 3275; 97, 
706, 2623, 2627, 3941; 98, 771, 
772. 2256, 2754; 1900, 979, 2168, 
2180, 2257, 2779, 3473, 3849. 

air test, 98, 2480. 

apparatus, 92, 2412, 2420. 

hHqii€tte», 96, 2751; 96, 505; 97, 

3942. 

making, 96, 2620. 

detailed, 96, 2935. 

different molders, results, 94, 

2331. 

Duluth piers, 99, 2650. 

eIal)orate, St. Marys River at the 

Falls, 94, 2293. 

e(iuipnient for, 1900, 2181. 

exposure, 94, 2348. 

hot-water, 94, 2351. 

mixtures, 96, 2633. 

moist air, effect of, 94, 2348. 

molds, filling, variations, 94, 2349. 

mooring posts, 96, 1885. 

rammer, 96, 2670. 

six-month tests, 98, 2480. 

strength, 94, 2352. 

various brands, 93, 3013; 96, 

2745, 2924; 96, 2803; 98, 771, 
2480; 99, 741. 

vicat needles, 96, 2670. 

water for, substances in, various 



Cement — Continued. 

Various brands, fineness, 94, 2318. 

mortars, strength, 94, 2318. 

Various mixtures, tests of, 96, 2924. 
Various substances in, effect of, 96, 

2803. 
Various tests, 94, 2649. 

Central power plajxt. 
Advantages, dams, building, 93, 2485. 

Centrifug^al pumping'. {JSee Dredging. ) 
Cofferdams, 68, 422. 
Cost, dredging, 72, 669; 74, ii, 12; 76, 

ii, 40; 76, 445. 
Sand, water and, ratio, 72, 666, 668; 

73, 750; 74, ii, 11, 71; 76, ii, 38, 

40, 69; 76, 445. 

Centrifugal pumps. 
1900, 4567. 
Cofferdams, pumping in, 68, 422; 71, 

164; 77. 2^)9. 
Dredges, 70, 316; 72, 666, 669; 78, 

750; 74, ii, 11, 71; 76, ii, 38, 40, 69; 

76,445; 79,560,1542; 89,1097; 90, 

736; 91, 1472. 
Dredging, 86, 2331. 

cost per c. y., 72, 669. 

Holly's and, comparison, 71, 164. 
Sand and water raised bv, percentage 

of, 72, 668. 

Chains. {See Movable dams; Steel — .) 
Cribs, sinking of, 74, 209; 76, 228, 239, 

276. 
Locks, gates, operating, 98, 1800. 
Movable dams, 98, 2127. 

Channels. (See Blasted — ; Deep — ; 
Dredge<l — ; Harbors; Jetties; Ix)w- 
water; Narrow — ; Ojwn — ; Restrict- 
ed — ; Rivers; Rocky — ; Ship — ; 
Thirty-five-foot—. ) 

Annual fill, 96, 2919. 

Bars, changes in, 94, 1271. 

scraping, 98, 2977. 

Blasting, 96, 1501, 1621. 

Bottom of, various tides, effect of, 92, 
1341. 

Changes in, bars, 94, 1006, 1271. 

cause of, jetties, 93, 1616. 

conditions governing, 93, 1374. 

jetties, effect of, 1900, 4434. 

vicinity of, 97, 1478, 1534. 

Contraction of, dikes for, 1900, 4272. 

portable jetties, 95, 2062. 

rivers, 1900, 4272. 

CrosS'Sectimis, Mobile harbors, 1900, 
2166. 

width, contraction of, elevation 

due to, formula, 76, 536. 

Deepening, breakwater and jetty, 96, 
574. 

dredging, 93, 3571. 

jetties, 93, 3571. 

Charleston Harbor, 94, 1110. 



effects of, 96, 2937. 



levees, effect of, 96, 3624. 
methods, rivers, 1900, 4434. 
piers, weakening of, 98, 2654. 
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Channels — Continued. 

Deepening^ plaoK for, 95, 2579. 

rivers, 96, 975; 1900, 4434. 

scraping, 93, 3571. 

water-jet, 82, 1595, 1610; 83, 1238; 

84, 1302; 85, 769. 

win^ dams, 93, 3571. 

Deposits m, some causes of, 98, 2620. 
Depths in, controlling elements, 96, 

1078. 
Diversion of, dam for, 98, 1954. 
Diverting, rivers, 98, 1952. 
Electric lighting, 93, 1080. 
Establishing, complications, 95, 1081. 
Excavating, water-jet, diret^ted by 

diver, San Francisco, 99, 3153. 
Fin of, 98, 2698. 

study of, 96, 2919. 

Flow of, concentrating, ditches for, 

building, 97, 3400. 
Forming, 1900, 2292, 2426. 

dikr.% exjM'rimentM, 1900, 4778. 

Mississippi River, 1900, 4569. 

jettiejf, 1900, 2293. 

and blasting for, 98, 1539. 



temporary exi)edients, 98, 1705. 

Ice in, boat^ for moving, 73, 874. 
Jctliciiy not attributable to, 95, 1591. 

effect of, 93, 1616. 

Maintenance of, fill, effect of, 98, 2697. 
Movement of, 1900, 1729. 
Natural filling, 98, 2698. 
Navigating, rules, Duluth, 98, 2226. 
Raft'^, towing of, rules for, 95, 2536. 
Rectifying, rivers, 72, 839; 76, ii, 279, 

285, 408; 78, 255. 
Rivers, Mississippi River, 95, 3669. 
Rork m, blasting, methcxis, 96, 2065. 

excavating, methods, 96, 2224. 

Sand,- excluding, revetments for, 80, 

190(5, 1914, 1916; 81, 2078. 
Scour, action of, 98, 2621. 
Sewage deposits in, great, 98, 2422. 
Shoaling, causes of, 1900, 4436. 
S/ojH's of, Lake Huron to Lake Erie, 

1900, 5362. 
measuring, St. Clair River, 1900, 

5362. 
Width, mathematical computation of, 

1900, 3034. 

Ohanoine wickets. {See Dams. ) 

Char gres. ( See Rai 1 — . ) 
Torpedoes, 80, 57. 

Charta. (*S'<r Maps; Old—; Rainfall.) 
Rainfall, 75, 676. 
St. Marys River, 96, 4056. 

Cheap bulkheads. 
Dredgings, retention of, 94, 2609. 

Check dams. 
Advantages of, rivers, 93, 2355. 
Longitudinal and, superiority of, rivers, 
improving, 93, 2355. 

Chestnut timbers. 
Teredo proof, 73, 999. 

Chicagro sanitary canal. 

Illinois River, effect on, 99, 2842. 



Chimneys. {See Steamboats. ) 

Chinese pump. 
Lock, pumping out, 99, 3236. 

Chips. {See Quarry — ; Stone — .) 

Chiselboats. 
Rock, breaking, 67, 267; 68, 422, 434, 
436; 69, 237; 71, 164, 269; 72, 
330,331; 74, 314; 76,661; 77, 
544; 78, 708. 

removing, 68, 422, 434, 436; 73, 

321. 

daily work, 74,314; 78, 709; 

79, 1134. 
Unsuccessful, rock breaking, 71, 164. 

Chiseling'. {See Rock.) 
Blading and, comparison, 79, 1134. 
drilling and, comparison, rock re- 
moving, 79, 1134. 

Chiseling machine. 
Rock removing, 94, 812. 

Chute dams. 
Building, 96, 1870. 
Mattresses, 94, 3142. 
Settlement of, 96, 1887. 

Chutes, (^'e Drift.) 
Dredging, transporting, 76, 288; 77, 

886; 79, 503, 1540; 86, 883; 87, ^5, 

1614, 2345. 
Missouri River. {See Vol. II, p. 750.) 
Navigable, Ohio River, 72, 403. 
White River, 72, 375. 
Use of, in rivers, 81, 1935, 1943, 1980. 

Circuits. {See Firing — .) 

Cities. 
Dumpings of, harbors, injury of, 76, ii, 

429; 77, 928; 95, 3609; 67, 3499. 
Refuse of, dumping of, at sea, 93, 3541. 

best methods, 96, 3395. 

Reservoirs for, 98, 2854. 

Water supply of, pumps, requirements 

of, 76, li, 697. 
improvement methods, 92, 3363. 

Clam-shell dippers. 

Quarry spalls, handling of, 99, 2156. 

Cl£un-shell dredges. 
Breakwaters, excavating for, 99, 3108. 
Large, 98, 2769; 1900, 4134. 

Clay. 
Cement, effect on, 96, 2920. 
Cofferdams, building, 95, 2907. 
Facing, sand levees, 76, ii, 626. 
Filled with bowlders, water-jet, broKui 

by, 79, 62, 382, 393. 
Foundations on, settlement of, 74, 829, 

830. 
Industries, Ohio, 96, 3082. 
Use of, cement, 96, 2803. 
Valley of Mississippi River, 83, 2315. 

Clips. 
Cement, briquettes, breaking, 96, 2913. 

Close pile dikes. 
Economy of, 96, 2577. 

Close piling. 
Piers of, 69, 101; 76,237. 
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CloBing: dam. 
88, 1019. 

Coal. 

Analysis, 77, 314; 79, 1401, 1427. 
Beds, thickness of, Alabama, 81, 1236. 
Deposits^ Appalachian, 77, 306. 

Cuivre River, 72, 392, 393. 

Cumberland River, 71, 481. 

• Kanawha River, 77, 306. 

Monongahela River, 76, ii, 182. 

Salisbury River, 74, 545. 

Somerset River, 74, 545. 

Warrior River, 76, ii, 26. 

West Vir^nia, 74, ii, 104. 

Coal fields. 
Big Sandy River, 1900, 3417. 
Black and Ouachita rivers, 1900, 2511. 
Sandy River, 98, 2164. 
West Fork River, 1900, 3276. 
Youghiogheny River, 1900, 3291. 

Coal fleets. 
Draws, passage of, 76, ii, 303. 
Ohio River, 77, 639, 648, 654. 
Freight, handling, 97, 3183. 
Kanawha River, 96, 3086. 
Locks, foundations under, 94, 1993. 
Various, 75, ii, 26. 

Coal tar. 
Timber, protection of, 69, 28. 

Coal tows. 
Size of, Ohio River, 84, 1685. 

Coal transportation. 

76, ii, 134; 77, 638, 639, 648, 649, 654. 
Barges, coast, 97, 3202. 

Coast attacks. 

Probable plans, 80, 8. 

Coast defense. 

Armor questiona, injudicious delav due 

to, 87. 8. 
Board of 1885, report of, 86, 4W). 
Essentials, 69, 6; 70, 5; 71, 4; 80, 

9; 82, 6; 84, 56. 
Guns, 83, 52. 
Importance of, 81, 5. 
Metals for, experiments, 69, 4. 
Navy, restricted value of, 80, 9. 
Plans, Boanl of, 1885, 86, 499. 
System of, principles, 84, 4. 
Torpedoes, value of, 70, 5; 84, 5. 

Coasts. 
Sand belt, along, 76, 378. 
Southern, laml» of, richer than Hol- 
land's, 1900, 1898. 

'Co£fer. (*S<'« Counter — . ) 

Cofferdams. {See Clay; Cribs; Earth- 
en — ; Locks.) 
99 2179. 
Blossom Rock, 69, 488, 491, 493; 71, 

926. 
Building, 88, 779; 92, 1747; 94, 1698; 
98, 1991; 98, 2017, 3572. 

dam, 97, 4020. 

locks, 94, 1919, 1956, m)5; 95, 

2500; 96, 2291. 
within, cribs, 95, 2<K)7. 



Cofferdams — Continued. 
CanaU, buildinc:, 94, 1932. 

closing, 94, 1932. 

Centrifugal pump in, 68, 422; 71, 164; 
77, 299. 

pumping, 68, 422. 

Collapt^ed, repairing, 98, 1731. 

Construction, 75, ii, 623. 

Dams, building, 98, 2120. 

Des Moines Rapids, 69, 225; 76, 657, 

(560. 
Dimensions, proper, 68, 426; 69, 249. 
Excavating in, 94, 1995. 
locks, 94. 1292. 



within, 95, 2907. 



Excavation of, 74, 312. 
Fillhig (ff\ gravelly loam, advantage of, 
86, 1451. 

proper, 69, 249. 

Great Kanawha, 78, 468. 

Hell Gate, 70, 434. 

Kanawha River, 77, 299, 301, 302. 

Large, 68, 421; 69, 243. 

Leaksj preventing, 98, 1726. 

counter coffers, 98, 2125. 



repairing, 94, 1956. 
stopping, 98, 1726; 98, 2093. 



Locks, building, 94, 1919, 1956, 1970, 

1995 
Maintaining, difficulty, 95, 2411. 
Plans of, Rock Island Rapids, 86, 1450, 

1461. 
Puddle walls, 68, 426. 
Pumping, 68, 422, 426; 93, 2485; 98, 

3541, 3571. 
Rapid pumping, 68, 426. 
Removing, 71, 300; 97, 1648. 
Repairing, leaks, 94, 1956. 
Reservoir dams, 96, 18.34. 
Rock Island liapids, 67, 295; 68, 421, 

437; 69, 238, 248, 249; 72, 330; 77, 

54.3 
Rock removing, 67, 295; 68, 421, 437; 
69, 225, 238, 243, 248, 491; 70, 
434; 71, 300, 330, 926; 74, 312; 
76, 657, 660; 77, 299, 301, 543; 
78, 468; 85, 1753; 86, 1450, 
1461. 

canals, 94, 1932. 

Sills of, placing, locks, 1900, 3533. 

Solidifving, 93, 2994. 

Weirs,' building, 98, 2124. 

Work on, movable dams, building, 96, 

2251. 

Collisions. (/SVy Bridges.) 

Combined currents. 
Erosion, causes of, 95, 2301. 

Combined floods. 
Rivers, tributaries, 98, 2853, 2887. 

Commander. {See Fortress — . ) 

Commerce. (.sVe Vol. I, p. 11.) 
Economic re{K)rt, Bla(!k and Ouachita 

rivers, 1900, 2509. 
Great Ixikes, 96, 3088. 

Sault Ste. Marie, 94, 2271. 

St. Marys Falls Canal, 93, 2<)74; 96, 

2762. 
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Commerce — Continned. 
Statistics, discussion, St. Marys Falls 

Canal, 94, 2273; 96, 2875; 97, 2999. 
Tonnage of , lakes, 1895 and 1898, 1900, 

3566. 
United States, various ports, 1897, 98, 

2225. 
Vast commerce, St. Clair Flats Canal, 

99, 2998. 

Commercial points in United States. 
Distances apart, 77, 679. 

Comparator. 
Surveys, use in, 68, 944. 

Competition. 
Transportation, effect on, 74, 599. 

Compressed air. 
Power, transmitting, 98, 1810. 
Power plant, 1900, 2769. 
Steam, preferable to, rock drilling, 98, 
1952. 

Compressible soils. 
Foundations, 74, 829, 830; 75, ii, 621. 

Compressor boats. 
Rocks, drilling, 98, 1952. 

Computing machines. 
82, 2786. 

Comstock mine. 
Description of, 72, 1129. 
Drainage of, 72, 1153. 
Geology of, 72, 1129,1140. 
Ore of, raising, cost, 72, 1158. 
Silver from, amount of, 72, 1139, 1156, 

1161. 
Ventilation of, 72, 1131. 

Concave dikes. 
Currents, effect on, 69, 382. 

Concave training walls. 
Good results, 98, 1337. 

Concrete. (S<'e Asphaltic — ; Batteries; 
Breakwaters; Bridges; Canals; Ce- 
ment; Cribs; Dams; Dikes; Dry — ; 
Jetties; Levees; Locks; Piers; 
Wet—. ) 

Abutments, bridges, building, 1900, 
5444. 

Adhesion, preventing, 98, 776. 

tarred paper, 98, 776. 

Anchor bolts, setting, 94, 453. 

Apron, cracked by, storm, piers, 99, 
3097, 3100. 

repairing, piers, 1900, 4110. 

Aqueduct, Washington, 87, 2547. 

Batteries of, building, 97, 782. 

plant, 98, 619, 664, 666, 705, 

726, 747, 753. 

cracks, repairing, 1900, 898. 

curved surfaces, forms for, 96, 

536. 

grillage, foundations of, 98, 747. 

gun tire, injury from, 93, 612. 

mjurv of, 93, 612. 

proof firing, 94, 454. 

settlement of, 97, 728; 98, 698, 

745, 746; 1900, 877, 1012. 

unequal settlement, 98, 746. 



Concrete — Continued. 
BaUeries of, walls of, air spaces, 1900, 

978. 
waterproofing, 98, 645, 661, 679, 

680, 727, 740, 751. 
Bolts in, setting of, 94, 453. 
Breakwai4rs, building, 98, 2254; 1900, 
4068. 

concrete foot blocks, 97, 2626. 

cost, items of, 96, 2376; 97, 2637. 

endurance in, 93, 3212. 

foundations, 98, 2752. 

ice, effect of, 97, 2626; 98, 2256. 

placing in, 91, 1080, 4128. 

plan of, Marquette, 97, 2626. 

sections, 96, 2365. 

tests of, storms, 97, 2622. 

use in, 67, 516; 70, 457; 71, 871; 

73, 1125; 79, 258, 1798; 81, 2650, 

2674; 82, 2270; 87, 483, 504, 2353, 

2364. 
Bridge piers, building, 96, 2115. 
Canals, in, 74, 786, 820; 76, 469, 904; 

ii, 621, 623; 76, ii, 74. 
Cost of, 80, 1228. 
Covering of, crib breakwaters, 98, 2752. 

disintegration, 99, 2774. 

molding, 97, 2624; 1900, 1012. 

conduits, 96, 3911. 

Cracks in, filling, 1900, 908. 

litie of fire, 96, 534. 

batteries, 1900, 898. 

preventing, 1900, 1023. 

Cribs, superstructure of, 87, 2069, 2111, 

2353, 2363. 
Dams, 1900, 3472. 

building, 95, 1675; 1900, 3482, 

5001. 

plant for, 96, 2260. 

arrangement of, esco- 

nomical, 1900, 2792. 



cost of, items of, 96, 2203. 

foundations, building, 96, 2202. 

plans for, 97, 3946. 

proposed, Ohio River, 99, 2556. 

DepK)siting, rules, 98, 2453. 

Design to save, batteries, 98, 750. 

Different grades, 1900, 1027, 1010. 

Dikes, use in, 87, 972. 

Dikes of. Falls of St. Anthony, 74, 277; 

76, 356; 76, 700; 77,564; 79,1164. 
Drain holes, forming of, 1900, 898. 
Economy of, breakwaters, 1900,4151. 
Exposed surfaces, batteries, 98, 660. 
Exposure, effect of, 98, 3212. 
Failure of, breakwaters, 81, 2674. 
Filled caissons, jetties, 79, 926. 
Floors, building, 96, 4012. 

concrete locks, 98, 2482. 

Foot blocks, breakwaters, 97, 2626. 
Footing blocks, molding, piers, 98, 

2226. 
Forms, batteries, 97, 732. 

building, locks, 96, 2413. 

concrete walls, 96, 2283; 98, 1992; 

1900, 2257, 2784. 

curved surfaces, 96, 536. 

locks, 95, 2416. 
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Concrete — Ck>ntinaed. 
Form*, steel lining, advantages, 98, 

2254. 
Formula for, breakwaters, 1900, 4066. 
Foundationfi, loc^ks, 88, 2167. 
Grades, cheap, 1900, 4897. 
Gravel in, 1900, 978. 
Gravel and stone in, comparison, 1900, 

978. 
Gravity mixer, 1900, 821. 
Groins, 98, 1654. 
Gun platforms, tests, Hampton Koads 

defenses, 98, 683. 
Hand mixing, 98, 622. 
Handling, movable dams, 96, 2260. 
Ijigredlents of, 98, 2840; 94, 1996; 95, 
515; 96, 2283; 98, 1992; 99, 
698. 

delivery of, rules, 98, 2454. 

gim platforms, 96, 529. 

powaere<l granite, 96, 514. 

proportions of, 68, 513; 70, 298; 

74, 277. ii, 39<); 77, 10(>8; 
79, 808; 98,609,621; 96, 
471, 2202; 97, 620, 679, 737, 
747, 757, 2431; 98, 660, 860; 
1900, 793, 944, 2256, 2768, 
3504. 

rules, 98, 2452. 

sand and stone, sharp and smooth. 



advantages of each, 98, 2280. 

JeUies, in, 66, ii, 36; 68, 500, 512; 71, 
545; 79, 806, 926; 80, 1126; 81, 
1064; 82, 1480, 1486; 87, 818; 
1900, 2294. 

stability, 89, 1319. 

Levees, in, 1900, 4913. 

lA>ck», 98, 2482. 

building, 95, 1675, 2304, 2415; 97, 

2260, 242<); 98, 3543; 
1900, 2256, 4349. 

Illinois and Mississippi Canal, 

94, 2172. 

methods, 96. 2283. 

modifications, 96, 1917. 

Oa^?e River, 97, 3933. 

plant for, 95, 2416. 

concrete forms for, building, meth- 
ods, 95, 2416. 

culverts, 98, 2482. 

first in America, Illinois and Mis- 
sissippi Canal, 94, 2164. 

floor, 98, 2482. 

under, 75, ii, 623. 

foundations, 75, 469; ii, 621, 623; 

98, 2482. 

gates of, 1900, 4349. 

masonry of, making, rules, 94, 

2165. 

materials for, handling, 96, 2284. 

models, 95, 2304. 

plans, 96, 2284; 97, 3946; 1900, 

2258 

sections, 1900, 2258. 

stone in, 94, 1996. 

walls of, 74, 786, 820; 75, 904, ii. 



Concrete — Continued . 
MaHng, 76, ii, 75; 99,741,2175; 1900, 
2793. 

locks, 94, 1293. 

mattresses, sinking of, 1900, 

4921. 

plant for, floating, 89, 2389, 2392; 

94, 1293; 1900, 4128. 
Masonry, large stones omitte4l, 94, 
'2166. 

making, expense, items of, 1900, 

3474. 
rules, locks, 94, 2165. 



623. 



placing, guard locks, 94, 2173. 
rei)air of, 98, 612. 



Materials for, testing, 97, 2623. 
Mattresses, sinking, 1900, 4879. 
Mixer, 89, 1480; 91, 3335; 94, 1956, 
2172; 95,2416; 97,716; 1900, 
821. 

gravity mixer, 1900, 821. 

Mixing of, 88, 10S3; 89,1378; 90,2389; 
94, 1996, 2172; 98, 741, 3543; 
1900, 950, 1043, 3504. 

methods, 03, 602; 96, 2283; 98, 

()20. 

hand, 98, 022. 

overmixing, advantages, 95, 2729. 

plant, 94, 2176; 96, 23()7; 97, 620, 

629, 672, 757; 99, 679, 732; 
792, 1900, 757, 760, 765, 
1009. 

arrangement, convenient, 98, 

1810. 



precautions, 94, 2173. 

records, keeping, rules, 98, 2454. 

rules, 98, 2452. 

Molding, 1900, 4128. 

under water, concrete blocks sub- 
stituted, 98, ?753. 

Molds for, breakwaters, 1900, 4134. 

steel lining, 97, 2621. 

Mortar Imttery, proof firing, 94, 454. 

Mortar, bolts in, tests, 95, 2940. 

Mortar platforms, tests, gun firing, 98, 
683. 

Natural formation, 68, 684. 

Pavements, batteries, 1900, 848. 

Piers, aprons, 1900, 4110. 

aqueducts, 98, 2482. 

building, details, Duluth Harlx>r, 

99, 2644. 

sections, 98, 2226. 

tim])er foundations, sections of, 

98, 2226. 

Piles substituted for, jetties, 95, 509. 

Placing, 89, 2389, 2392; 90, 896, 1629; 
91, 1080; 98, 3543; 99, 697, 
728; 1900, 969. 

batteries, 98, 620, 1900, 757, 765, 

770, 809, 979, 1003. 

breakwater, 91, 1080; 1900, 4066, 

4128. 
foTmdations, 96, 2369. 



dams, 96, 2200. 
elevated track, 98, 620. 
foundations, locks, 88, 2167. 
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Ooncrete — Continued. 

Placing lock*, 95, 2416; 96, 2283. 
foundations of, 88, 2167. 



locks, building, 94, 1293. 

lock walls, 96, 2284. 

plant, 98, 740; 1900, 2256. 

simple methods, lock walls, 97, 

2430. 
— - stone breakwaters, 1900, 4066. 

under water, 97, 2619. 

Ramming, rules, 98, 2453. 
Repairing, batteries, 93, 612. 
Reservoirs, dams, design of, 1900, 2789. 
Salt, effect of. 82, 2348. 
Slopes, batteries, 97, 630; 98, 651; 99, 
798; 1900, 848, 854. 

gun firing, effect of, batteries, 96, 

534. 
Slone and, ironwork, placing, locks, 94, 
1996. 

superstructures, crib piers, 97, 

3075. 
Slime in, effect of, 1900, 978. 

gravel and, in, comparison, 1900, 

978. 
Strength of, determining, experiments, 

82, 2345; 83, 1849. 
Structures of, blasting, 94, 477. 

not monolithic, 94, 477. 

Substitution of, pile jetties, 95, 509. 
Sui)€Tstructure8 of, advantages, break- 
waters, 95, 3138. 

breakwaters, 82, 793, 2270; 86, 

119; 87, 483, 504, 2060, 
2069, 2111, 2353, 2363; 98, 
2676; 1900, 4125. 

building, 96, 2365, 2367, 2385; 

97, 3080; 98, 2753; 99, 
3057; 1900, 4125. 

burning, 90, 1629. 

piers, 1900, 4102. 

cribs, 87, 2060, 2111, 2353, 2363; 

96, 2945. 

failure of, breakwaters, 81, 2674. 

piers, 98, 2226; 99, 2644; 1900, 

4062. 

repairing, breakwaters, 1900, 

4102. 

rubblestone hearting, breakwaters, 

99, 3098. 

sections of, breakwaters, 98, 2676. 

Surface of, cracks, line of fire, 96, 
534. 

finishing methods, 96, 536. 

leaks, preventing, 1900, 1025. 

tests of 88, 1084; 95, 2922. 

Timber dikes and, 87, 970. 
Triangulation station, plan and section, 

94 1378 
Walks of, building, 97, 2973. 
Walls of, air spaces, 97, 631; 99, 786; 
1900, 978, 849. 

batteries, 97, 631; 99, 786; 

1900, 849, 978. 

buUding, 96, 471; 1900, 2772. 

locks, 94, 2176; 1900, 3504. 



forming, levees, 98, 3543. 



Concrete — Continued. 

Walls of, forms for, 96, 2283; 98, 1992; 

1900, 2257, 2784. 
locks, 74, 786, 820; 75, 904, 957, 

ii, 623. 

mining casemates, 96, 471. 

waterproofing, 99, 732. 

Water-tightening canals, 76, ii, 74. 

Concrete blocks. 

Behavior, breakwaters, 97, 2622. 

Breakwaters, 67, 516; 70, 457; 73, 
1125; 79,258,1798; 1900,4068. 

laying in, 98, 2676; 1900, 4068. 

movement in, waves, effect of, 

93, 3209. 

setting in, 1900, 4108. 

Concrete in mass and, comparison, 96, 
1421.- 

Concrete in situ, preferred to, break- 
waters, 97, 2616. 

Concrete molding, under water, sub- 
stitute for, 98, 2753. 

Cracking of, 91, 1633. 

Crib breakwaters, repairs, 94, 2483. 

Failure of, Cherbouiv, 67, 516. 

Forming of, special design, 1900, 
2769. 

Foundation of, breakwaters, 97, 2619. 

Ingredients, 97, 2625. 

proportions of, 98, 665. 

Jetties, 68, 500, 512; 71, 545; 80, 
1126. 

Large, 98, 2752. 

Laymg, 98, 2676; 1900, 4068. 

Making, 89, 2368; 90, 896, 2817; 95, 
1676; 96,2371; 97,2620; 190O, 
4125. 

under cover, advantages of, 97, 

2616. 

Molding, under cover, 97, 2624. 

Molds for, steel lining, advantages of, 
97, 2621. 

Sea walls, proposed, ^1, 520. 

Setting, breakwaters, 1900, 4108. 

Seven-ton weight, making, 98, 2224. 

Storing, 95, 1676. 

Thirty-ton weight, making, 93, 3159. 

Timber breakwater, repairing, 98, 
2676. 

Use of, Galveston, Tex., 68, 500, 512; 
71, 520. 

Weather, effect of, 98, 2255. 

Concrete in bagrs. 
Concrete blocks, foundations, 97, 2619. 

Concrete in mass. 
Concrete blocks and, comparison, 96, 
1421. 

Concrete in situ. 
Concrete blocks, preferred to, break- 
waters, 97, 2616. 

Conduits. (/S^e Locks; Water—.) 
Concrete in, cracks in, 96, 3911. 
Flushing, locks, 95, 2366. 
Water flow, formula, 93, 4277. 
Water in, gauging, 97, 4004. 
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Connecting mattresses. 
Building, 93, 3729; 96, 3774. 

Continental divide. 

ProfiJe of, between Atlantic and Pa- 
cific, 77, 1246. 

Contingencies. (See Examinations, 
Vol. I, p. 376. ) 

Contraction. (See Channels; Dikes; 
Jetties; Rivers.) 

Contracts. (See Informal— ; also Vol. I, 
p. 11.) 
I^ws regalatinjit) unfavorable a(*tion of, 
67, 56, 97, 156, 168, 183, 268, 377, 
394, 416, 423, 431. 

Contract systems. 

Hired labor compared with, 82, 735. 
Objections, fortification, building, 
97,9. 

Conveying machine. 
Dredging, 94, 1061. 

Coping*. (See Capping; Cement — ; 

Stone—. ) 

Copper. 
Cases, corrosion, explosives, 86, 684. 
Mines, N. C, 75, ii, 136. 
Ore, reducing, method, 75, ii, 135, 136. 

Cords and floats. 
Resistance, currents, 74, 534; 75, ii, 
369; 76, 216; 78, 380. 

Corporate encroachments. 

Private and, harbors, 74, 202, 207; 76, 
ii, 535; 77, 828, 928. 

Corporate work. (See Private work. 
Vol. I, p. 11.) 
Expenditure for, Glasgow, Scotland, 
74, ii, 43. 

Corporations. 
Reservoirs, building, 98, 2866. 

Cost of work. (tSee Estimates. ) 
Since the cost of work varies so lai^ly 
on account of location, competition, 
and previous experience, only a com- 
paratively small number of refer- 
ences are ^ven. These will be found 
as subdivisions under the various 
subjects. 

Cotton. 
World's production, statistics of, 75, 
633. 

Counter co£fers. 
Cofferdams, leaks, preventing, 98, 2125. 

Counterforts. (See Buttresses; Cribs; 
Groins.) 
Cribs, 66, iii, 17; 68, 127; 69, 157, 
161; 70, 188, 196, 207; 71, 215; 78, 
296; 74, 265; 75, 346; 77, 982; 78, 
1277. 

Cranes. (5ie« Hoists; Traveling — .) 
Ammunition, handling of, 1900, 850. 
Locks, building, 94, 1873; 96, 1937. 

Crater blasting*. 
Disadvantages of, 79, 383. 



Crater explosions. 
Preventing, rock blasting, 79, 1507. 

Crater formulae. 
Explosions, 79, 36. 

Crater gaug'e. 
Explosives, 88, 354; 89, 479; 90, 403. 
Test, explosives, 88, 353. 

Creosoted piling*. 
Advantages of, 98, 921. 

Creosoted timber. 
81, 815, 818; 84, 2145; 85, 2278. 
Cost, 81, 690; 84, 2145. 
Durability, breakwaters, 99, 3142. 
Economy, breakwaters, 98, 3213. 
Effect, 81, 818. 
Oil used, 81, 815, 818. 
Teredo and, 81, 818, 819; 82, 782. 

Cresoting. 
Timber, effect on, 68, 144; 74, 211, 
212. 

Crevasses. (iSle^ Levees.) 
91 3413. 

Cldmng of, 90, 2915, 3258, 3293, 3302; 
94, 3022. 

brush and stone used, Mississippi 

River, 71, 207. 

levees, 84, 2866. 

mattresses, placing, 95, 1738. 

Mississippi River, 93, 3849. 

plans for, 95, 1737. 

reservoir dams, 97, 2143. 

sheet- pile dam, undermining, Pass 

a Loutr^, 98, 1487. 
Discharge of, 90, 3263, 3281; 95, 3656. 

Mississippi River, 98, 3663; 95, 

3656. 
Easily caused, 1900, 2291. 
Effect of, Mississippi River, 75, 541. 
Floods, effect on, 1900, 4554. 
Formation of, 91, 3684,3713; 92,3186. 
Gauges, effect on, MiHsissippi River, 

95, 3656. 
Measurements, Mississippi River, 98, 

3702' 94 2844. 
Mississippi 'River, 75, 542, 601; 97, 

3671. 
Repair, levees, 98, 1782. 
Reservoir dams, 97, 2143. 
River bed, effect on, 91, 3465. 
River depths, effect on, 91, 3473. 
Water heights, effect on, 91, 3444; 95, 

3656. 

Crib abutments. 
Building, locks, 98, 2125. 

Crib and concrete breakwaters. 
Building of, 1900, 4068. 
Cross sections, 97, 3106. 
Designing, 97, 3247. 
Economy of, 1900, 4151. 

Crib and masonry piers. 
Building, methods, 97, 3075. 

Crib and stone breakwaters. 
Designs, improved, 96, 2963. 
Openings in, cutting, methods, 96, 
2940. 
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Crib and stone dams. 
94 2107. 

Buildingi 94, 2107. 
FoundationB, dredging, 94, 2107. 
Plans, 96, 1434. 

Crib ajid stone dikes. 
80, 1738, 1740. 

Crib ajid stone piers. 
Sections of, 96, 3106. 

Crib BJigles. 
Piles in, 68, 169, 174; 69, 107, 122, 
126; 78, 1201, 1204, 1207. 

Crib breakwaters. 
98*, 2770; 1900, 3696. 
Aprons for, advantages, 1900, 4071. 
Breaches in, effect of, 96, 3155. 
Building of, 98, 2680, 2752, 2770. 

dovetailing, abandoned, 98, 2664. 

inspection, 98, 2771. 

methoiis, 98, 2684. 

regulations, 98, 2771. 

Concrete covering, 98, 2752. 

Comer posts, advantages of, 94, 2412. 

Cross sections, 97, 3106. 

Deficient strength, Oswego H., 99, 3140. 

Dengns, 98, 2770. 

improved, 98, 2680. 

Foundations, excavating, 1900, 4120. 
Old work, condition of, 98, 2663. 
Repair and renewal, methods, 98, 2662. 
Repair, concrete blocks for, 94, 2483. 
Repairing, 1900, 4172. 
Stone and, stone preferable, 1900, 

4084. 
Superstructures, placing, 1900, 4134. 
Tests of, storms, 1900, 4123. 
Trench for, filling, 98, 2769. 
making, 98, 2769. 

Crib dams. 
Coosa River, 78, 764. 
Cumberland River, 76, 797, 800. 
Foundations of, 96, 1833. 
Fox River, 76, ii, 416; 78, 1178. 
Illinois River, 69, 218. 
Kentucky River, 79, 1406, 1411. 
Plan of, 98, 2019. 
Sliding of, preventing, 93, 2767. 
Wabash River, 77, 668; 78, 832; 79, 

1442. 
Youghiogheny River, 74, 562. 

Crib dikes. 
Sand fining, 70, 428, 432. 
Small, building, 97, 3943. 
Unsatisfactory, narrow tortuous chan- 
nels, 98, 2069. 

Crib mats. 
Brush and stone dam, 94, 2892. 

Crib piers. 

Breaches in, preventing, triangular 

cribs for, 96, 2966. 
Building, 97, 2071. 
methods, improved, 96, 2967; 97, 

2809. 
Caps under, 96, 1836. 



Crib piers — Continued. 

Cost, items of, 96, 2967. 

Damaged, rebuilding, methods, 96, 
2678. 

Decay of, 96, 2935. 

Begi^, 96, 3112; 1900, 4062. 

improved, 96, 2952. 

Fastenings of, improved, 98, 3091. 

Foundations of, 96, 2713. 

Framing, improved methods, 93, 3091. 

Iron to strengthen comers, 97, 2809. 

Pile piers and, compared, 68, 156; 69, 
102, 133, 135. 

Piling, repairing, methods, 96, 2691. 

Repairing, 98, 2216, 2891, 2899; 95, 
2796. 

Sand tightening, 96, 2674; 97, 2924. 

Stone and concrete superstructure, 97, 
3075. 

Stone, replacing of, provisions for, 96, 
2945. 

Superstructure of, building, improved 
methods, 96, 2966. 
Cribs. {See Breakwaters; Durable — ; 
Guide — ; Movable — ; Old — ; Piers; 
Plank — ; Submerged — ; Superstruc- 
tures; Timber — ; Triangular — ; Typi- 
cal — . ) 

Alongside, depths, changes, 68, 95. 

Aprons, 1900, 4071. • 

advantages of, 96, 2937, 2944. 

breakwaters, 1900, 4071. 

Ballast for, space occupied, 99, 2639. 

Ballasting, Duluth H., 99, 2634. 

Bases of, wide, advantages of, 96, 29.32. 

BoUs in, amount of, diagram showing, 
96, 2578. 

direction of, 69, 154. 

fastening of, 94, 2411. 

forms of, 76, ii, 538. 

holding power of, 76, ii, 538. 

size of, 68, 210, 239. 

BuUdinq, 66, iv, 92, 141; 68, 80, 103, 
225, 233; 70, 195; 72, 656; 75, 
238; 76, ii, 330, 538; 77, 931; 
78. 1187. 

best methods. 97, 3066. 

breakwaters, 94, 2440. 

cofferdams within, 94, 2304; 95, 

2907. 

cost of, diagram showing, 96, 2578. 

lake harbors, 81, 2153, 2158, 2164; 

84, 1968; 87, 2110. 

methods valuable, 96, 3157. 

piers, 99, 2633. 

Careening, cause and remedy, 68, 179, 
182; 93, 2742. 

preventing; piles, failure of, 69, 

126. 

resistance to, 99, 2642. 

righting, 95, 2778. 

Close bottoms, 68, 182, 193, 296. 

disapproved, 69, 122, 126. 

Cofferdams, building, 98, 1991. 

Concrete superstructure, 87, 2060, 2111, 
2353, 2363; 96, 2945. 

Co8t of: Ashtabula, Ohio, 80, 2165. 
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Cribs — CJontinued. 

Cost of: Buffalo, N. Y., 80, 2202. 

tJalumet, 111., 80, 1989. 

Frankfort, Mich., 80, 2010. 

Grand Haven, Mich., 80, 2023. 

Ludington, Mich., 80, 2014. 

Manistee, Mich., 80, 2012. 

Menominee, Mich., 80, 1904. 

Milwaukee, Wis., 87, 2059. 

Muskegon, Mich., 80, 2018. 

Ontonagon, Mich., 80, 1898. 

Pentwater, Mich., 80, 2015. 

St. Joseph, Mich., 80, 2032. 

Sand Beach, Mich., 80, 2076. 

Sturgeon Bay, Wis., 80, 1909. 

White Biver, Mich., 80, 2017. 

C(mnUrf(yrts, 60, 157, 161; 70, 188; 74, 

265; 76, 346; 77, 982; 78, 1277. 

offset section, 68, 127; 70, 196, 

207; 71, 215; 78, 296. 
Orom sectiim, 66, iv, 92; 68, 225, 226, 

233, 237. 

Burlington Breakwater, 68, 296. 

Harbor of liefuge. Lake Huron, 

73, 295; 76, li, 538; 78, 1220; 

70, 1652. 

Manistee, Mich., 76, 246. 

Manitow^oc, 76, 203. 

Marquette, 76, 189. 

Oswego, N. Y., 76, 346. 

piers, 94, 2134. 

Deanj of, 96, 2951. 

causes, sediment movement, 94, 

2406. 

checking, 06, 2952. 

Dexlf/nsy 92, 2341; 96, 2952. 

best, 68, 80, 224, 236; 72, 164. 

breakwaters, Cleveland H., 94, 

2412. 
Destruet'ton of, 69, 39, 141, 148, 154; 70, 

151. 
Au Sable River, Mich., 70, 151; 

71, 175: 76, li, 533. 
Black Lake, 70, 146. 

Buffalo Harl)or, 74, 227, 231. 

Cape Fear, 76, ii, 99. 

Charlotte Harbor, N. Y., 71, 228. 

Duluth, 72, 165. 

Dunkirk, N. Y., 69, 154, 161; 70, 

187. 
ice, a cause, 76, 310; 76, 258, ii, 

533. 

Kenosha Harbor, 76, 214. 

Michigan City, Ind., 77, 896; 78, 

1187. 
Oswego, N. Y., 70, 209; 73, 371; 

74, 265; 76,345; 76, ii, 601. 
Racine, Wis., 68, 107. 

St. Joseph, Mich., 77, 919. 

Sand Beach, 77, 931. 

teredo, 76, ii, 99. 

White River, 77, 910. 

Dikes, pile and mattress dikes, 96, 

1887 
Displacement of, 69, 156; 77, 906. 

Buffalo, N. Y., 73, 351. 

Dunkirk, N. Y., 70, 189, 191. 



Cribs — Continued. 
Displacement of: Erie, Pa., 78, 1268. 

Ice the cause, 87, 2058. 

Kenosha^ Wis., 79, 1529. 

Ludington, Mich., 76, 247; 76, ii, 

477; 77, 906; 79, 1608. 

Michigan City, Ind., 76, ii, 444, 

447; 79, 1587, 1595. 

Oswego, N. Y., 72, 260. 

South Haven, Mich., 74, 192; 76, 

ii, 515. 
Dovetails, holding power of, 68, 241, 

242* 84 2069. 
Drif tboltfi,' holding power, 84, 2051 . 
Earth filling, 71, 658; 76, ii, 185; 79, 

1044. 
Estimates f or f 76, 300, 306. 

formula, 98, 2420. 

FasleningSf improved, 98, 3091. 

methods, improved, 96, 3119; 

96, 2945. 
Pilling of: furnace slag, 77, 626. 

loss of, grillage bottoms, 69, 146. 

proper, 72, 162. 

thrust of, 68, 238, 242. 

Fourwiaaww, 73, 211, :^53; 74,209; 76, 
305, 306, 309, 320; 76, ii, 571; 

78, 1270; 89, 2365; 90, 2814; 
93, 3134. 

brush, 66, iv, 105; 67, lOiJ; 68, 

121, 69, 99. 

failure of, 69, 99. 

brush mats, 67, 106; 69, 99. 

displacement of, ice, effect of, 87, 

2058. 
effect of, 71, 548; 72, 162, 163; 

74, 234; 76, 305. 

failure of, 67, 222; 69, 9^). 

Milwaukee, 84, 1864. 

piles for, 72, 166; 78, 1185-1188; 

79, 1557, 1558, 1590. 

settlement of, Milwaukee, 84, 

1865. 
stone for, 72, 122, 161, 164, 165; 

73, 306, 353; 76, ii, 436. 

trenches for, 76, 305; 76, ii, 571. 

Framing, improved methods, 93, 3091; 

96, 3119. 
Gravel and rock, better than, piers, 88, 

1761. 

ballast, 99, 2635. 

Grillage hoUoms, 68, 182, 183; 70, 191. 

building of, 96, 3119. 

Grillages for, 97, 3076. 

Height of 68, 225, 232, 233; 73, 294; 

76, 305. 

economical, 87, 2407. 

Hole in, large concrete block for fill- 
ing, 93, 3159. 
Horns objectionable, 68, 240; 70, 204. 
Ice, effect of, 68, 231; 69, 108; 73,294 

296; 74, 210, 220, 228, ii, 135 

76, 57, 310, 354; 76, 258, ii, 533 

77, 251. 

ice guards, 97, 2809. 

impact, effect, 68, 231. 

protecting against, 97, 2809. 
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Cribs — Continued . 
Injury of, colliding veaeelfl, 76, ii, 388, 

427. 
Interior angles of, piles at, 67, 149; 
68, 169, 174, 181, 209; 60, 107, 122, 
126; 76, ii, 533; 78, 1201, 1204,1207; 
70, 1588, 1590. 
Jetties, protecting, 08, 1799. 
lAirge cnbs, 03, 2879; 06, 2588, 2944; 

07,3065. 

advantages of, 07, 3072. 

Lateral movement, resistance to, 00, 

2640. 
Launching, 1000, 4172. 
Lengths of, unusual, 68, 169. 
Ijeveling, breakwaters, 1000, 4127. 

dredging, failure of, 70, 151. 

Long cribs, advantages of, 1000, 4122. 

building, 03, 3134. 

Masonry superstructure, foundations, 

67, 222; 74, 151; 76, ii, 390. 
Mattresses, foundations of, 82, 2321. 
Overthrow, breakwaters, Milwaukee 

H., 04, 2085. 
Piles and mattress, dikes, 06, 1887. 
Piles, foundation of, 72, 166; 78,1185, 

1188; 70, 1557, 1558, 1590; 82, 

2321; 84, 1968, 1985. 

sections of, 1000, 3878. 

Placdn^, 03, 2887; 08,2684. 

Plans, improveil, 04, 2411. 

iVotec^in^ against ice, 68, 231; 73,294, 

296; 74, 210, 220, 228, ii, 135; 76, 

310, 354; 76, 258, ii, 5:^3; 70, 

1481. 

night, 76, ii, 427. 

oak sheathing, 71, 107. 

riprap, 60, 108, 137, 142; 70, 151; 

76,ii,445. 
Removing, dynamite for, breakwaters, 

08, 2752. 
Repairs, piers, 08, 2752. 
Koctk ballast, 00, 2634. 
Round timber in, 67, 216; 72, 157. 
Scows, use of, 03, 626. 
St'Ulement, 60, 122, 146; 72, 162, 165, 

245; 74,209/233. 
Au Sable R., Mich., 60, 108; 71, 

175. 
Black Lake Harbor, Mich., 78, 

1211. 

Buffalo, N. Y., 60, 146; 76, ii, 571. 

channel from, 74, 145. 

controlling, 04, 2410. 

Duluth, Minn., 75, 182. 

Erie, Pa., 68, 171, 182. 

Grand Haven, Mich., 67, 108; 76, 

ii, 494. 
Grand River Harbor, Ohio, 73, 

338. 

Kenosha, Wis., 73, 211. 

Manitowoc, Wis., 73, 203. 

Michigan City, Ind., 75, 236. 

Muskegon, Mich., 76, ii, 487, 492. 

Oswego, N. Y., 70, 209. 

St. Joseph, Mich., 76, ii, 516. 

Sheboygan, Wis., 76, ii, 378. 



Cribs — Conti nued. 
SeUiement: South Haven, Mich., 76, ii, 

612. 

Swanton, Vt., 78, 423. 

Shores, protecting, 80, 770. 

SinHng of, 05, 2796; 07, 8C76; 08, 

2660,2680. 

breakwaters, 1000, 4068. 

chains, on, 74, 209; 75, 228, 230, 

276. 

Charlotte Harbor, 04, 2458. 

ice, through, 68, 95, 135; 60, 146; 

76, ii, 332; 70, 1481. 
piles, on, 72, 166; 78, 1185, 1188; 

70, 1557, 1558, 1590. 

plan for, 72, 162. 

precision, obtaining, 08, 3210. 

spuds, on, 76, ii, 538. 

uneven, remedying, OS, 2899. 

Slopes, breakwaters, 04, 2090. 
Sloping sides, 67, 228; 68, 228, 233; 

70, 197; 70, 1044. 
Solid walls, above water, 70, 196. 
Stability of, 68, 229, 230, 231, 238, 242; 

70, 197; 71, 237. 

breakwaters, 04^ 2090. 

SUme for, amount, diagram showing, 

06 2578 

filline of, weight, 68, 230. 

foundations, economy of, 82, 2321; 

87, 2407. 

sections of, 1000, 3878. 

removed by ice, 70, 1735. 

storm, 75, 276; 77, 896, 903. 

theft, 77, 959. 



Storms, effect of, piers, 05, 2778. 
Strengthening of, iron tie-rods for, 08, 

1044. 

vertical posts, 70, 1588, 1590. 

Superstructures, 80, 2365; 00, 2814. 

advantages, breakwaters, 03, 3203. 

cast-iron facing, 87, 2060. 

concrete in, 87, 2069, 2111, 2353, 

2363. 

design for, 06, 2952. 

durability, average, 84,2020; 87, 

2111. 

earlv completion of, 78, 1188. 

height of, 71, 216. 

form modified, 83, 1808. 

parapet, form for, 84, 2144; 85, 

2279, 2307; 87, 2382. 

removing breakwaters, 06, 2369. 

stone, 67, 222; 74, 151; 76, ii, 

390. 
Supports for, proper, 03, 3211. 
Suspension, by chains, 74, 209; 75, 

228, 239, 276. 
Teredo attacks, sand to check, 73, 800. 

destruction by, 75, ii, 99. 

Timberheads, protecting, 06, 2937. 
Timber in, amount of, diagram show- 
ing, 06, 2578. 
Timber, protecting by coal tar, 60, 

28. 
Training walls, 05, 1491. 
Triangular section of, 68, 127; 70, 207. 
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Cribs — Continued. 
Undermining of, aprons to prevent, 

97,3065. 
Unequal settlement of, preventing, 

1900, 4071. 
Valuable estimates, 76, 300, 306. 
Vertical posts, strengthening, 79, 1588, 

1590. 
Wave action on, 68, 234. 
Wave pressure, 91, 2557. 
Waves, effect on, 68, 229, 230, 231; 

70, 197; 71, 237. 
Wide base, advantage of, 92, 1519. 
Widths of, proper, 97, 3287. 
Wooden pins in, 67,. 138, 216. 

CTribwdrk. 
Reservoir dams, 96, 1837. 
Shore protection, 89, 770. 

Cross-Bection. {^See Breakwaters; 

Channels; Cnbs; Harbors; Jetties; 

Levees; Rivers.) 
Elements, Mississippi River, 96, 3577. 

Missouri River, 94, 3140. 

Mississippi River. ( See Vol. II, p. 670. ) 
Missouri River. {See Vol. II, p. 750.) 
Slope and, terms of current velocity, 

72, 139; 79, 1579. 

Ctdverts. (See Canals; Grates; Locks; 

Sluices; Turbines.) 
Concrete locks, 98, 2482. 
Designing, locks, 1900, 2976. 
Floors, locks, 94, 2303. 
Plan, locks, 95, 2906. 
Repairing, locks, 98, 1800, 2983. 
Syphon-shaped, cleaned of sand, canals, 

99, 2857. 

Current deflectors. 
Haupt system, experiments, Delaware 

River, 88, 671. 
Susquehanna River, 67, 419, 427. 

Current meters. 
80, 1219; 81, 1709; 90, 2104; 1900, 

5324. 
Aqueduct flow, gauging, 97, 4014. 
Catamarans for, 1900, 5325. 
Coefficients of, determining, 69, 566; 

78, 1306. 
Currents, velocities of, determining, 

78, 259, 262, 305, 380, 392. 
Bating, 81, 1709; 86, 2695; 87, 1227, 
2822, 2836, 2841 , 2848, 2856; 90, 
2104; 94, 1137; 97, 4094; 98, 
1611; 1900, 4759, 5327, 5334, 
5366. 

Haskell meter, 97, 4094; 99, 1907; 

1900, 4759. 

Price meter, 91, 3490; 93, 3700; 

1900, 4759. 
Reduction tables. 93, 2458. 
Stackpole propeller, 91, 1584. 
Use, Mississippi River, 80, 1518, 1528; 

81, 1709; 83, 2226. 
Woltman's, description of, 78, 1305. 
Current observations. 
88, 1147, 1276, 2385; 89, 848, 1326; 94, 
1005; 96, 1228; 98, 2740; 99, 2275. 



Current observations — Continued. 
Data, index to, Mississippi River, 96, 

3706. 
Double floats, 98, 3666. 
ItocU8, cords and, tiffect of, 78, 1311, 
1313. 

resistance of, 74, 534; 76, ii, 

369; 76, 213, 216; 78, 380. 

description of, 69, 434. 

discussion of method by, 69, 563. 

for rivers, 76, iii, 339. 

use of, San Francisco Harbor, 78, 



1305. 
Harbors, 97, 3100. 
Humboldt Bay, 94, 2549. 
Lake Michigan, 98, 2331. 
Motion of steamer, effect of, 93, 3670. 
New York Harbor, 99, 1287. 
Pole-floats, 93, 1624. 
Registering device, 98, 3670. 
Savannah River, 94, 1137. 
Torpedo defense, 78, 34. 

Currents. {See Combined — ; Discharge ; 

Floats; Harbors; Jetties; Littoral — ; 

Piers; Rapid — ; Rivers; Strong—; 

Swift—; Tidal—.) 
Absence of, Mississippi River, mouth, 

77, 433. 
Bottom of, velocity of, 68, 763; 70, 

563, 629. 
Breakwaters, opening in, effect of, 98, 

2662. 
Bridge piers, 68, 381; 69, 196. 
Changes in, jetties, vicinity of, 96, 

1195. 
Concave dikes, effect on, 69, 382. 
Control of, jetties, effect of, 98, 3315. 

rivers, 1900, 4436. 

Deflection of, causes, bridge piers, 96, 

734. 
Dikes, effect of, 69, 382. 
Direction, lakes, 78, 261. 
Dredges in, anchoring of, 93, 2449. 
High velocitv of, necessity of, 86, 569. 
Ice dikes, effect on, 93, 1146. 
Investigation of. Great Lakes, 97, 

2776. 
Jetties, oblique to, effect of, 79, 524. 
Lake Erie, 96, 3086; 98, 2713. 
Materials in, velocity required to move, 

68, 764; 76, 463. 
Mattresses, destruction of, 99, 1859. 
Mean velocity, mid-depth, relation to, 

76, ii, 301, 305; 78, 260, 349; 79, 

1970. 
Measuring, 1900, 5327. 

catamarans, 1900, 5325. 

hydrometric pendulum, 97, 4094. 

loaded poles for, 96, 1204. 

meters, two, 1900, 4744. 

reel for, 1900, 5327. 

Mid-depth velocity, wind, effect of, 69, 

254. 
Moving across, scows, 77, 3459. 
Strengthening, rivers, 96, 3860. 
Tidal estuaries, sub and suHaco, rela- 
tion between, 78, 558. 
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Currents — Continued. 

VelocUies of, 88, 429, 475; 89, 1306, 

1333, 1334, 1409; 90, 1273, 1594; 

91, 1583, 1719; 92, 1334. 

l)ends, at, 76, ii, 265. 

bottom and surface, ratio, 79, 770, 

773, 791. 
BrazoB, Santiago River, Tex., 81, 

1353, 1368. 
Columbia River, 79,1847, 1851; 

93, 3383. 
commrison of, by floats, 70, 556; 

76, ii, 301, 304; 78, 259, 262, 

305, 380, 1306, 1308, 1315. 
computation, Tennessee River, 99, 

2279. 

Connecticut River, 68, 763. 

cross section and slope, terms of, 

72, 139; 79, 1579. 

depth, relation to, 76, 451. 

tlepths, various, 69, 588; 76, ii, 

313. 
determininj?, current meters for, 

78, 259, 262, 3a5, 380, 392. 

determining, harl)or8, 96, 1237. 

East River, 72, 805. 

Erie Harbor, 98, 2740. 

formula for, 72, 139; 74, 790; 76, 

ii, 79, 344; 76, 452, 464; 78, 

1308; 79, 1970. 
formulas for, 82, 2480; 88, 1349; 

86, 1302. 

Galveston Bay, 74, 728. 

Gulf Stream, 76, 379. 

Head, terms of, 76, 464. 

Hell Gate, 68, 736. 

Hudson River, 66, iv, 214. 

Illinois River, 68, 448; 69, 253. 

 Uke Michigan, 98, 2:^1. 

lakes, outlets of, 68, 961 ; 70,556. 

Lynn Harl)or, Mass., 84, 546. 

materials, movement of, 76, 463. 

measuring, 1900, 6400. 

Mississippi River, 79, 1009. 

Newburyport, Mass., 81, 508. 

Niagara River, 68, 955. 

ol)Herving, metho<i8, 93, 3669. 

Ohio River, 76, ii, 301. 

piers, 98, 2740. 

retiuction, 93, 1624. 

Ree^ly Island, Del., 84, 820. 

river bends, effect of, 76,* 575; 

76, ii, 265. 

river depth, relations, 76, 451. 

rivers, 93, 2366. 

Rock Island Rajnds, 68, 426, 433. 

Sacramento River, 79, 1752. 

St. Clair River, 68, 955. 

St. Lawrence River, 68, 956. 

Ste. Marie River, 68, 955. 

Sandy Hook, N. J., 86, 777, 784; 

86, 727, 740. 

South Pass, 94, 1345. 

sul)surfac*e8, 70, 574, 626. 

surfaces, 68, 763. 

Tennessee River, 93, 2366; 96, 

2021; 1900, 2963. 



Currents — Continued. 

Velocities oL terms of hydraulic radius 
and slope, 79, 1579. 

Yaquina Bay, Oreg., 87, 2468. 

Water jet, currents induced by, 79, 38;^. 
Winds on, effect of, Lake Erie, 98, 
2712. 

Curtaining^. 
Dikes, 98, 1860. 

Curtains. («Sp€ Dikes; Wire — .) 
Bank protection, 99, 3706. 
Building, bank protection, 94, 1597. 

Curved dikes. 

Ends of, 1900, 4963. 

Curved jetties. 
79, 732. 

Plans, 96, 3220. 
Scour, cessation of, 96, 628. 

Curves. ( /Sec Bends; Jetties.) 
Pile driving, jetties, 94, 2544. 

Cushions. (&<• Wooden — .) 

Cut-ofBB. ( See Ri vers. ) 
Cut-off boxes, torpedoes, 89, 492. 
Danger, rivers, 71, 381; 76, 540. 
Forming, rivers, 70, 376; 76, ii, 499, 

507. 
Inadvisability, rivers, 96, 1578. 
Rivers, 76, 292. 

Rivers, injurious effect of, 72, 435; 73, 
'645; 76, 540; 79, 899. 

Cuts, (^f Canals; Dredging.) 
Location, dredging, 97, 3695. 

Cut stone. 
Storing, 1900, 2922. 

Cypress piles. 
Durability of, 83, 1132. 

Cypress stumps. 
Teredo ravages, 76, 327. 

Cypress timber. 
Remarkable preservation of, 76, 327. 

Daily dredging^. 

Elizabeth River, 76, 355. 

Fox River, 79, 1540. 

Illinois River, 78, 800. 

Mississippi River, mouth, 71, 64; 79, 

903. 
Morris & Cumings, 68, 519, 522; 69, 

465; 73, 1028; 77, 1003. 
Ohio River, 78, 800. 
Saginaw River, 67, 146; 68, 141. 
St. Marys River, 67, 147, 148; 68, 139. 
Sandusky River, 68, 39. 
Toledo Harbor, 67, 144; 68, 39, 146. 

Dams, {tke Bear trap — ; BouI('» — ; 
Brush — ; Brush and rock — ; Brush 
and sand bag — ; Brush and stone — ; 
Canal; Chute—-; Closing — ; Con- 
crete — ; Crib—; Crib and stone — ; 
Deflecting — ; Earthen — ; Earthen 
reservoir; Fixed — ; High — ; Ice — ; 
Impounding — ; Ix)ngitudinal — ; Ma- 
sonry — ; Movable — ; Needle — ; 
Old — ; Permanent — ; Pile and 
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Dajns — Ck>ntinaed. 

brush — ; Pile — ; Pile and pole and 
brush — ; Pile and stone — ; Reser- 
voirs; Riprap—; River — ; Rock fill — ; 
Rolling — ; Sand — ; Settling — ; Sheet 
pile — ; Sill — ; Swash — ; Tempo- 
rary — ; Timber — ; Timber and 
stone — ; Trailing — ; Water power; 
Weirs; Wicket — ; Wooden — ; Wood- 
en reservoir — . 

92, Atlas, 94-99. 

Abnimeiits, building, 07, 2550. 

designing, 1000, 2983. 

Banks above and below, protecting, 
04, 2108. 

Bear- trap gates for, improved, 08, 2265. 

Bear Valley, 08, 2825. 

Breaks in, repairing, mattress placing, 
06, 3781. 

Building, 88, 1007; 01, 2364; 02, 1592, 
2115, 2647; Atlas, 116; 07, 2550; 
08,2092,2120; 1000,2182,3615. 

Allegheny River, 00, 2404. 

cablv^ way, 00, 2176. 

central power plant, advantages 

of, 03, 2485. 

cofferdams, 08, 2120. 

company for, act incorporation, 

03, 2097. 

gangs, arrangement of, 1000, 

2788. 

hydraulic methods, 08, 2828. 

plant for, 03, 2485; 00, 2174; 

1000, 2775. 

scour, preventing, mattress plac- 
ing, 08. 3030. 

Yamhill River, 00, 3236. 

Channel diversion, 08, 1954. 

Cofferdams, building, 07, 4020. 

Concrete in, placing, 06, 2200. 

Designing, 1000, 2972, 2983. 

Discharge over, 70, 1552; 1000, 2969. 

Drift gaps, 80, 1852. 

Effect of, determining, mathematical 
methods, 1000, 2968. 

Electric power dams, 04, 1780. 

Exposure to air, effect, 87, 2107. 

Fish, effect on, 73, 929. 

Fishways, building, 06, 2240. 

Flexure, preventing, 04, 1923. 

Floods, effect on 77, 742; 1000, 2172, 
2985. 

Flmhboards, 08, 2344. 

canals, 07, 2713. 

FoundcUionxy building, 00, 2483. 

mattresses for, 80, 1093. 

pile-driving, 1000, 5002. 

Height of, formula, 78, 534; 87, 1306. 

raising, 07, 4020. 

I^ke Superior and Mississippi Canal 
route, 06, 2431. 

Leaks in, stoppage of, 02, 2075. 

Locks and, rivers, improving, 1000, 
2349. 

water-power rights, preserving, 

08, 983. 

Log sluices, flooring of, 06, 1836. 



Dain»~Cpntinaed. 

Mattresses, building, 1000, 4804. 

placing, 08, 3030. 

Mattress foundations, 80, 1093. 
Mattress sill, scour at, 06, 3827. 
Maximum slope, 76, 374, ii, 284. 
Missouri River, 04, 1780. 
Naiigable passes, 03, 2269. 

bear trap gates, 06, 18:^8. 

designing, 03, 2269. 

Ramous, effect of, 76, 375. 

River banks and, 68, 448; 73, 232. 

contraction, Mississippi River, 

04, 1593. 

effect on, 78, 232. 

rectification of, effet^t on, 76, ii, 



408. 

Rirers, 1000, 2967. 
-^- effect on, 07, 2250. 

improiement of, 1000, 2349. 

temporary, 08, 1650. 

Sand foundations, 74, 414. 
Settlement of, rivers, 07, 2208. 
Sites, land sheet of, 1000, 2786. 
Sluices in, objections to, 75, ii, 609. 
Small dams, building, 1000, 4348. 
Soft foundations, building on, 04, 2151. 
Stock ramming, 01, 2714; 02, 2405; 

atlas, 110. 
Surveys, 06, 2214. 
Swell on, formula, 87, 1306. 

height, 87, 1306. 

Systems of, rivers, 1000, 3203. 
Timl)er foundations, 1000, 2771. 
Undermining, scour, preventing, 1000, 

3258. 
Various reser,roir dams, 82, 1830. 
View of, 1000, 2532. 
Water on, depth, formula, 77, 742. 
Waierixiwer from, fiushboards. Fox 
River, 00, 2790. 

rights; preserving, Connecticut 

River, 08, 938. 
Weirs, discharge over, formula, 00, 

2144. 

Dead pools. 

Rivers, effect on, 08, 3168. 

D^ris. ( See M in ing ; Rock. ) 
Dredging difficult, 05, 925. 

Decking. {See Tights. ) 

Declination. (/$<?€ Magnetic — .) 

Deep channels. 
Breakwaters necessary, lake harbors, 

1000, 3773. 
Jetties for, 00, 1867. 
Maintaining, rivers, 08, 1111. 
PUinning, 07, 1790, 1000, 4016. 

harbors, 07, 1257. 

Rivers, effect on, 1000, 4016. 
Thirty-five foot. Southwest Pass, 00, 

1866. 

Deep explosions. 
Rock blasting, 06, 1932. 

Deep harbors. 
Making, Pacific coast, 1000, 4203. 
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Deep-sea soundings. 
Northern and Northwestern Lakes, 71, 
997. 

Deep water. 
Mattreasen, jetties, 91, 3187. 
Riprap jettiefl, 91, 3187. 
River bends, convexity of, effect on, 
79, 1192. 

Deep-water harbors. 
Possible locations, Pacific coast, 98, 
3244. 

Defense. {See Coast defense. ) 
Appliances for, measures for, obtaining, 

86, 620. 
Harbors, rivers and, planning, 87, 10; 

89, 5; 96, 4. 
Supplies for, 99, 14. 

« 

Deflecting dams. 

Hull of sunken steamer used, 98, 1391. 

Deflecting dikes. 

Reversed-abatis, 99, 3518. 

Deflection. (*Si<? Breakwater; Current — .) 
Currents, 96, 734. 

Deflectors. (»Vf' Current — ; Movable — . ) 
Novel plan, Missouri River, 77, 500; 
78, 640, 654; 79, 1014, 1054, 1058, 
1061, 1077, 1088. 

Degrading. (SeeDikea.) 
Dikes, 97, 3909. 

Degree. 
Lengths of, meridian, 70, 544; 73, 
1174. 

Deltas. 

Bars at, forming of, 74, 804; 76, 449, 

458. 
Characteristics of, 74, 805. 
Jetties, effect of, 74, 785; 76, 980. 

Deposits . {See A rt i ficial — ; Bays; 
Breakwaters; Canals; Channels; Fill; 
Reservoirs; Rivers; Sand — ; Sedi- 
ment — ; Sewage — . ) 

Backwater, due to, rivers, 97, 1967. 

Causes, channels, 98, 2620. 

Checking, bayous, 93, 3469. 

Millwaste, river channels, 98, 840. 

Rate of, tables, Maumee River, 98, 
2623. 

Removing, sluicing for, canals, 88, 
2166. 

Reservoirs, 93, 4297; 98, 2823. 

Water conduits, 92, 3:357; 96, 3924. 

Depressions. {See Dikes. ) 
Raising, pile dikes, 1900, 4805. 
Reservoir sites, for, 98, 2822. 

Depths. ( See Bed Rock ; Harbors ; Lakes. ) 
Canalized rivers, 97, 2711. 
Determining, harbors, 96, 1237. 
Increase of, jetties, vicinity of, 96,1798. 
Increasing, wing dams, effect of, rocky 

channels, 99, 1684. 
Jetty currents, 1900; 2233. 
Jetty ends, 96, 1735. 



Depths— Continued. 
Required depths, lake harbors, 67, 17, 

34, 252, 2^; 78, 343; 74, 213; 76, 

ii, 543; 77, 113, 947, 953. 
Velocity and, relation, rivers, 76, 451. 

Derricks. 

Lock, building, 96, 1937. 

Derrick scows. 
1900, 4117. 
Laiige stones handled with, 94, 1102. 

Detached breakwaters. 

Harbors, protecting, 99, 2813, 2816, 
2818. 

Detached piers. 

Dangers from, 96, 2799. 

Detritus. {See Mining.) 

Hydraulic mining, 82, 2556, 2620. 

Dewpoint. 

Evaporation and relation, 76, 526. 

Diamond drills. 

Rock removal, 69, 388; 71, 725; 72, 

803; 73, 776, 935; 74, ii, :», 42. 
Steel and, coiiiimrison, rock removal, 

72,803. 

Diamonds. 

Salted mine. Ruby Gulch, 73, 1208. 

Difficult dred^in^. 
Rock debris, 96, 925. 

Dikes. 

{See Brush and pile — ; Brush and 
stone — ; Close pile — ; Concave — 
Concrete — ; Cril) — ; Crib and stone — 
Curve — ; Deflecting — ; Ditche? 
Earthen — ; Experimental — ; Uar 
bors; Hurdle — ; Ice — ; Jetties 
Mud — ; Permanent—; Piers; Pile — 
Pile and brush — ; Pile and mattress — 
Pile and stone — ; Pile wattled — 
Random stone — ; Riprap — ; Rivers 
Rock and mattress — ; Screening — 
Sheet-pile — ; Stone — ; Timber — 
Training — . ) 

Accretions, 93, 4247; 96, 2217, 2218. 

Arrangement of, proper; sand-bearing 
rivers, 72, 139. 

Bank protection, 99, 3505. 

Bars, movement of, controlling, 96, 
1907. 

Bracing, 94, 1598. 

Brownlow weeds for, 80, 1438, 1454, 
1458. 

Brush and timber foundations, 76, 315. 

Building, 88, 670; 89, 2762, 2778, 2789, 
2790; 91, 3365, 3596, 3843, 3849; 
92,928; 93,4240; 96,2342; 97, 
3903, 3919. 

bank protection, 96, 1879. 

methods, improved, 98, 1852. 

Mississippi River, 1900, 4778. 

Missouri River, 96, 3815, 3839. 

regulations, Skagit River, 98, 

3118. 

St. Johns River, 94, 1216. 
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IHkefli — Continued . 

BuUding, Upper Mississippi River, 75, 
478 488. 

Winyaw Bay, 96, 1361. 

Channels, contracting of, 1900, 4272. 

forming of, experiments with 

dikes, 1900, 4778. 

Concrete in, 87, 972. 

Currents, effect on, 69, 382. 

Curtains, building, 94, 1597; 98, 1860. 

Degrading, 97, 3909. 

Depressions in, repairing, 98, 3361. 

Efect of, 98, 3499. 

Missouri River, 96, 3815, 3823, 

3843, 3927. 

Experiments with, 99, 3505. 

channel forming, 1900, 4569. 

Filling, dred^ngs for, 94, 1061. 

Gasconade River, 96, 3801. 

Harbors, 89, 764. 

Hudson River, 66, iv, 203, 214, 217; 
67, 445; 69, 382; 70, 430, 433; 71, 
720; 73, 932; 74, ii, 159; 76, ii, 199; 
76, 236; 77, 227. 

Ice, protection against, 93, 2943. 

Length of, shore protected by dike 
and, relation, 78, 453; 74, 332; 76, 
629. 

Materials, best, 91, 763. 

Mattresses, placing of , 1900, 4350. 

Mississippi Kiver. (<&€ Vol. II, p. 670. ) 

Missouri Kiver. ( See Vol . II, p. 750. ) 

Objections to, Delaware River, 96, 887. 

Piles, distance between, measuring ap- 
paratus^ 98, 3506. 

Pile driving, improved methods, 98, 
3506 

Plan of, Ohio River, 78, 796. 

Pole screens for, 96, 2236. 

ProUclum of, dredging, 96, 2920. 

hurdles, 99, 2058. 

ice, agfunst, 74, ii, 155, 159; 77, 

224. 

willows for, 76, 237. 

Quicksands, settlement in, 96, 1666. 

Repairs, 96, 3822, 3842. 

Alabama River, 96, 1666. 

mattresses for, 92, 1519. 

profiles, 1900, 2584. 

Results from, Missouri River, 94, 
3139. 

River mouths, effect at, 76, 949. 

Rivers, contraction of, 94, 1593. 

effect on, 96, 887; 97, 1990. 

improvemerU of, 76, 624; 80, 1427, 

86, 1576; 87, 2096, 2761. 

' abandoned for, 87, 2096. 

Sand closure, preventing, harbor en- 
trances, 96, 3101. 

Sand foundations, excessive settlement 
on, 72, 839; 76, 629; 79, 1051. 

Sand movement, controlling, 96, 2577. 

Scour, effect on, 94, 1023; 1900, 4336. 

hindrance to, old dike a, 96, 

2323. 

Screens for, wire netting, 96, 3964; 
98, 1860. 
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Dikes — Continued . 

Section of, Cape Fear River, 76, 316. 

proper, 71, 326. 

SeUlemenl of, excessive, 72, 839; 79, 
1051. 

quicksands, 96, 1666. , 

Shore protection bv, length of dikes 
and, relation, 73,* 453; 74, 332; 76, 
629. 

Sill mattresses, 94, 2599. 

Solid heads, advantages of, 96, 4020. 

Specifications for, Missouri River, 96, 
3841. 

Spurs, building, 98, 3442. 

Structures to displace, river improve- 
ment, 98, 3473. 

Surveys at, Missouri River, 97, 3927. 

T-heads, strengthening, 98, 1863. 

Timber-groins, 77, 286. 

Tramway svstem, 94, 2893. 

Wire netting, 96, 4015. 

Dip. {See Magnetic — .) 

Dipper. {See Clam shell — ; Wide 
face — .) 
Grapple or, working dredge as, 94, 

811. 
Teeth of, durable form, 98, 1119. 
Wide face, advantages, 70, 315. 

Dipper dredges. 
Grapple, change to, 94, 811. 
Specifications for, 1900, 2932. 

Diachar&re. (See Crevasse — ; Dam — ; 
Depths; Flood — ; Harbors; High- 
water — ; Lakes — ; Low water — ; Min- 
imum — ; Reservoir — ; Rivers — ; Ti- 
dal—:; Wiers. ) 

Allegheny River, 66, iv, 271. 

Arkansas River, 93, 3667. 

Atchafalaya, 81, 1394, 1399. 

Big Sandy River, 1900, 3407. 

Bartholomew Bayou, 93, 3668. 

Charleston Harbor, 96, 1189. 

Coefficient of, 99, 2280; 1900, 5327. 

Colorado River, 79, 1777. 

Columbia River, 93, 3383. 

Computing, methods, 98, 1976. 

Connecticut River, 72, 860; 76, ii, 345; 
78, 259, 290, 303, 353, 375, 385; 80, 
405. 

Crevasses, 90, 3263, 3281; 93, 3663; 96, 
3656. 

Mississippi River, 93, 3663. 

Cumberland River, 71, 475. 

Cypress Bayou, 93, 2082. 

Data of, Tennessee River, 96, 2020. 

Elk River, 76, ii, 166, 168; 1900, 3082. 

Formulas for, 83, 1349, i:^9; 86, 2586. 

Fox River, 68, 467; 1900, 3724. 

French Broad River, 1900, 3027, 3053. 

Hudson River, 80, 482. 

Illinois River, 69, 254. 

James River, 76, ii, 79; 76, 2^)5, 296. 

Kalamazoo River, 98, 2542. 

Kanawha River (Great), 68, 467; 71, 
642; 73, 839; 76, ii, 96; 76, ii, 160, 
163; 77, 745, 749, 802; 78, 473. 
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Discharge — Continued. 
Kanawha River (Little), 76, 745. 
Ohio River, 93, 2466, 2459. 
Mississippi River, 60, 325, 338; 73, 

472; 75, 574, 580; ii, 439, 444, 446, 

475; 76, 76; 79, 1130, 1150, 1203, 

1232; 83, 1459; 94, 1347, 2808, 2849; 

95, 3656; 1900; 4744, 4758. 
Missouri River, 76, 632; 78, 667, 670, 

699; 91, 3827; 94, 1743, 1769; 96, 

3805. 
Minnesota River, 75, 404^ 406, 442. 
Monongahcla River, 66, iv, 271. 
Niagara River, 68, 959; 71, 220, 93, 

4364; 1900, 5323. 
North and Northwestern Lakes, 67, 

564; 68, 931, 958, 965; 70, 565, 617. 
Ohio River, 66, iv, 271; 69, 367; 71, 

401; 75, ii, 615; 81, 1929; 96, 2082. 
Ouachita and Black rivers, 98, 1611. 
Ouachita River, 94, 1465. 
Passes, Mississippi River, 94, 1347. 
Pumps, 69, 242. 
Rainfall, relation to, reservoirs, 94, 

1709. 
Red River, 93, 1923, 1976, 1984; 94, 

1448. 
Regulation of, reservoirs, 85, 1747. 
Reservoirs, Mississippi River, 94, 1705. 
St. CA'diT River, 68, 958; 1900, 5323, 

5362. 
St. Croix River, 79, 1234; 80, 1643. 
St. Francis River, 1900, 4758. 
St. Johns River, 79, 775, 788. 
St. Lawrence River, 68, 960. 
St. Marys River, 68, 958; 96, 4027; 

97, 4102; 1900, 5324. 
Savannah Harbor, 96, 1222. 
Savannah River, 94, 1153. 
Seasonal slopes of, Niagara River 

1900, 5360. 
Seine River, 76, ii, 163; 77, 749. 
Soundings, 1900, 5327. 
South Pass, 94, 1345. 
Tennessee River, 93, 2365; 96, 1921, 

2014. 
Tests, 93, 3670. 

Tides, Charleston Harbor, 96, 1422. 
Unusual methods, 93, 3673. 
Water slopes determined from, 76, ii, 

278. 
Willamette River, 77, 1009, 1020. 
Wisijonsin River, 68, 363; 76, ii, 268; 

81, 2137; 87, 2097. 
Wvoming rivers, 98, 2911. 
Yazoo River, 93, 2036; 95, 1941. 
Youghiogheny River, 74, 561. 

Discharge measurements. 
Unusual methods, 93, 3673. 

Discharge observations. 
89, 1518; 90, 3263, 3281; 91, 3413, 

3417, 3424, 3505, 3827; 92, 3121. 
Areas, measuring, planimeter for, 93, 

1991. 
Coefficients, 1900, 5327. 
Computing, 98, 2542. 
Floats for taking, 97, 3662. 



Discharge observations — Continued. 
Data, index to, Mississippi River and 

tributaries, 95, 3714. 
Integration method, 1900, 5385. 
Lakes, 68, 950; 69, 572; 70, 550. 
Methods, 93, 2456, 3664, 3667, 4364; 

94, 1769; 96, 2082; 97, 4092, 4096; 

98, 1611; 98, 2542; 1900, 2556,3053, 

3082, 4744, 5327, 5377. 
Mississippi River, 93, 3663, 3675, 3682; 

96, 3554, 3669; 98, 3277. 
Missouri River, 87, 3079; 96, 3805. 
Niagara River, 1900, 5322. 
Novel methods, 98, 3672, 
Outfit, 1900, 5324. 
Reducing 97, 4097. 

Mississippi River, 94, 2808. 

novel methods, 93, 1976; 98, 1612. 

St. Johns River, 93, 1627. 
Tennessee River, 99, 2277, 2285. 

Discharge pipes. 
Hydraulic dredges, 95, 3630. 
Swivel joints, hvdraulic dredges, 98, 

1707. 
Wide pontoons, effects of, hydraulic 
dredging, 98, 1707. 

Displacement. {See Crib — .) 

Cribs, 72, 260; 74, 192; 75, 247; 76, 
ii, 444, 447, 477, 515; 77, 906; 78, 
1268; 79, 1529, 1587, 1595, 1608. 

Dredgings, 93, 1119. 

Measuring by, bSLTge loads, 94, 2503. 

unsatisfactory, 94, 1392. 

Ditches . ( See Dikes. ) 
I Flow, concentration, channels, 97, 
3400. 

Diver. 

Caissons, substitute for, 98, 1800. 

Divergent piers. 
Objections to, 66, 21, 22, iv, 11, 17, 18, 
142, 145, 148; 67, 141, 218; 72, 230, 
240; 77, 871; 79, 1698, 1700. 

Diver outfit. 
Details of, 76, ii, 325. 

Diversion. {SeeC hannel — ; Stream — . ) 
Channel, 98, 1952. 
Streams, reservoir sites, 96, 3963. 

Divide. {See Continental — . ) 

Docks. {See Dry — ; End — ; Floating — ; 
Side—.) 
U. S. piers, used for private purposes, 
66, 15, 22; ii, 37; iii 5; 67, 29, 141; 
69, 85; 76, ii, 559, 561, 571; 79, 
1721. 

Doors. (5p6 Batteries; Scow — .) 
Batteries, 99, 791. 
Closing apparatus, scows, 92, 1505. 

Double floats. 
Currents, observations of , 93, 3666. 

Double jetties. 
Single and, advantages of each, 95, 3529. 

Dovetailing. 
Crib breakwaters, abandoned in, 08. 
2664. 
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DovetailB. {See Cribs. ) 
Holding power of, cribs, 68, 241, 242; 
84, 2069. 

Draft. (See Light— ,) 

Draft pipes. 
Locks, 94, 2303. 



Dredges, 98, 1498. 

Drainage. (See Batteries; Canals; 

Levees; Tile — .) 
Batteries, 97, 680; 98, 604, 645; 99, 

728, 732; 1900, 760, 893, 897, 910. 
CanalSf Lock gates, repair of, 99, 2549. 

Colbert Shoals, 98, 1921. 

Comstock mines, 72, 1153. 
Foundations, batteries, 96, 509. 

locks, 94, 2166. 

mortar platforms, 94, 467. 

French Broad River, 1900, 3027. 
Lakes, into Mississippi River, 68, 308, 

442* 76 396. 
Levees, 97, 3818; 1900, 4861. 
Locks, 98, 1886. 
Mining casemates, 96, 472. 
Mississippi River, 98, 2887. 
Mortar platforms, fomidations of, 94, 

451. 
Rainfall and, relation between, 76,532; 
77, 756. 

. and ratio, 79, 1391; 81, 1778. 

Swamp lands, 77, 392. 
Tunnel building, 94, 3197. 

Drain Holes. 
Forming, concrete work, 1900, 898. 

Draining. (<SS^ Locks; Mining casemate.) 

Drains. 
Levees, 93, 3854. 

Drawbridges. 

Improper sites, 96, 3900. 
Repair, false work, 96, 1214. 

Drawings. 
Celluloid negatives, advantages of, 93, 

2073. 
Negatives, 93, 2074. 
Photographic, reproduction of, 93, 2074. 

Draws. ^*SIe« Bridges; Pontoon Bridges. ) 
Dimensions, bridges, 96, 734. 
Novel, 71, 710. 
Operatmg, 96, 2333. 
Passage of, coal fleets, 76, ii, 303. 
Pontoon bridges, 74, 681. 

Dredge. 

Boats and derrick, plans, 98, 1957. 

Dredged Channels. 
Immediate fUing of, 96, 1936. 

Calumet Kiver, 94, 2147. 

Protecting, dikes for, 96, 2920. 
Sand movement into, 96, 3140. 
Scaur and fill, 94, 2390; 97, 1548, 3041, 
3055. 

study of, 93, 3050. 

Sides of, sinking, 96, 1936. 

Dredges. {See Boats; Bucket dredge; 
Clamshell—; Dipper—; Elevatoi^; 



Dredges — Continued. 

Experimental — ; Government — ; 

Hydraulic — ; Jet — ; Ladder — ; Pul- 

someter — ; Pump — ; Sea-going — ; 

Steam — ; Suction — .) 
Anchorage of, current, against, 93, 

2449. 
Bins, leakage, preventing, 93, 1498. 
Boschke's patent, 69, 460, 466. 
Buckets, shale broken with, 96, 979. 

BuUding 96, 3630; 98, 3291. 

Mississippi River, 96, 3606. 

Burned dredges, condition of, 93, 2318. 

Centrifugal pumpy 70, 316; 72, 666,669; 

73, 750; 74, ii, 11, 71; 76, ii, 

38, 40, 69; 76, 445; 79, 560, 1542; 

89, 1097; 90, 736; 91, 1472. 

Sand, percentage raised by, 72, 

668; 76, li, 40. 
Cost of, 69, 466; 71, 523; 73, 1119; 

78, 812; 79, 1192. 
Designing, 98, 3291. 
Designs, obtaininjj, 96, 3636. 
Dimensions of, Mississippi River, 76, 
656. 

Ohio River, 78, 811. 

Drag, new form, 93, 1498. 

Dredging and, general discussionof , 69, 

460. 
Equipment of, Ohio River, 97, 2340. 
Experiments with, Mississippi River, 

94, 2875. 
Levees, building, 96, 3922; 99, 3640. 
Light draft, strength inconsistent with, 

78, 812. 
Mississippi River. {See Vol. II., p. 

670. ) 99 3342. 
Morris & Oumings', 68, 519, 522; 69, 
461,465; 71, 523; 72, 311; 73, 
1028; 77, 1003; 79, 917. 

inferiority of , 72, 311; 77, 1003. 

New York Harbor, 99, 1280. 

Ohio River, 99, 2337. 

Operating, system of, Mississippi River, 

96, 3632. 
Osgood's, 69,460; 71,555; 72,311; 79, 
1190. 

superiority of, 72, 311. 

Pipes in, 93, 1498. 

stoppage of, oyster shells, 99, 

3206. 
Position of, 96, 3075. 
difficult to recover, deep water, 

99 1273. 
Pumps, wear of, 99, 3488; 1900, 4567. 

best design, 99, 3489. 

Refrigerating plant, specifications, 

1900, 4600. 
Remodeling, Mississippi River, 96, 

3619. 
River channelers, 68, 60, 669; 69, 460. 
Steamer, improvised, 96, 1337. 
Suction pipes, economical arrangement, 
94, 1407. 

strengthening, 93, 1498. 

Suction pumps, 89, 1097; 90,736; 91, 

1472. 
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Dredgea— Continued. 
Taggert's patent, 60, 465, 466. 
TestSy 06, 3426. 

methods of 06, 3632. 

Mississippi River, 06, 3606, 3630; 

3461; 00, 3345, 3495, 3503. 

preliminaries, 05, 3632. 

Wide-faced dipper, advantage of, 70, 

315. 
Working of, dipper or grapple, 04, 811. 

Dredgring. {SeeB&rs; Bowlders; Canals; 
Daily — ; Difficult — ; Experimen- 
tal — ; Government dredging plant; 
Hardpan — ; Hydraulic — ; Private — ; 
Rock — ; Sana — ; Sea—; Supple- 
mental — ; Water jet — . ) 

Abandonment of, foundations, locks, 
04 1826 

Agitation, by, 67, 364, 366, 367, 370; 
68, 60, 320, 323, 480, 669, 671; 60, 
261, 311, 460; 70, 323, 324, 329, 340, 
447; 71, 65, 333, 508; 72, 138, 552; 
73, 596; 74, 839, 842, 871, ii, 356; 
76, 546, 654, 711; 70, 903, 1837. 

Bishop's screw, 67, 364; 68, 60, 671. 

Blasting, aided by, 04, 1407, 2473. 
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hardpan and, 05, 3201. 
Bowlders, 1000, 4044. 
Broken rock, 04, 1847. 
Canals, 08, 2482. 

Centrifugal pumps, 72, 666, 669; 78, 
750; 74, ii, 11, 71; 76, ii, 38, 69; 76, 
445; 70, 560, 1542; 86, 2331. 
Cost of, 82, 734, 736; 02, 2271. 

Ahnapee, Wis., 75, 198. 

Atchafalaya Bay, 71, 555. 

centrifugal pumping, 72, 669; 74, 

ii, 12; 75, ii, 40; 76, 445. 

Chicago, 68, 111. 

Duluth, Minn., 73, 133; 75, 181. 

Fox River, Wis., 70, 1540. 

Green Bay,W^i8., 78, 1143; 70, 

1487. 

Hell Gate, N. Y., 76, 241, 242. 

Illinois River, 71, 281. 

James River, 74, ii, 42; 77, 286. 

least recorded, 70, 674, 1540. 

Ludington, Mich., 76, 248. 

Michigan City, Ind., 67, 96. 

Norfolk, Va., 70, 674. 

Ohio River, 73, 498; 78, 800. 

Port Washington, Wis., 78, 1163; 

70, 1520. 
rock removal, 72, 804; 77, 229; 

78, 800, 1136. 

White River, 70, 134. 

Willamette River, 68, 872. 

various years, 1000, 2701. 

Crib leveling, failure of, 70, 151. 
Cuts, location, proper, Mississippi 

River, 07, 3695. 
Data concerning, Ohio River, 08, 2064. 
Delays, time lost by, 76, 355. 
Dredges and, general discussion of, 60, 

460. 

position of, 05, 3075. 

Dunkirk, France, 06, 1636. 



Dredging* — Continued. 
Effect of J Mississippi River, 1900, 2299. 

Mersey Bar, England, 1000, 2301 . 

Favorable conditions for, 1000, 4202. 
Foundations, crib and 6tone dams, 04, 
2107. 

locks, 04, 1826. 

Hardpan, 60, 417; 70, 212; 74, 165; 

05, 3201. 
Harrowing and, 88, 1042. 
Hindrances, sewage, 06, 2707. 
Inspection, efficient system, 98, 2224. 

methods of, 08, 2751. 

Jetties and, comparison, Pensacola, 06, 
1636. 

preferable, 06, 1657. 

supplementary to, 07, 1393. 

Lake Michigan, 03, 2913. 
Locks, foundations of, 04, 1826. 
Low- water channels, effect on, Missis- 
sippi River, 08, 3166. 
Measurement of, scow displacement, 

70, 917. 
Mersey River, England, 06, 1644. 
Methods, 03, 2819, 3571, 
Obliteration, bar channels, 08, 2691. 
Ohio River, 76, ii, 9; 77, 633; 78, 

812; 1000, 3123. 
Ostend, Belgium, 06, 1642. 
Oyster beds, injuryof , decision in favor 

of United States, 1000, 1721. 
Place measuring, 04, 2502. 
Prism and scow measurements, rela- 
tions, 71, 181, 191, 200, 719; 76, 275; 

77, 239, 246; 78, 520, 1136; 70, 507. 
Propeller wheel used for. 80, 2016, 2019; 

88, 1999; 86, 2380; 87, 2508. 
Records of, Duluth Harbor, 1900, 

3577. 
Relief by, temjwrary only, 74, 839, 842, 

874. 
Remits of, lakes, 71, 1020. 

Mississippi River, 08, 3170. 

Rivers, large, 07, 3618. 

Rock difficult to remove by, 06, 925. 

removing by, 71, 164; 72, 804; 

73,776; 74, 33, ii, 41; 77,229; 
78, 800, 1136. 
removing without drilling, 71, 

164. 
Scrapers, 67, 370; 68, 320, 480, 669; 

70, 324, 329, 340, 447; 71, 65, 508; 

72, 138, 552. 
Sewage, increased by, 00, 2827. 
Snag boats and, proposed combination, 

1000, 1844. 
Sun^eys, 04, 2615. 

Mississippi River, 06, 3695. 

Tidal rivers, difficult in, 72, 875; 78, 

407. 
Value of, sawdust bars, 1000, 1107. 
Water jet, 68, 671; 60, 310; 70, 340; 

70, 383, 384; 82, 1610; 83, 1238; 

84, 1302; 86, 769'. 

Dredgings. 
Amount, determining, hydraulic dredg- 
ing, 07, 3619. 
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BredgingB — Continued . 

Bulkheads, inclosing in, 95, 3419. 

Conveyance of, chutes for, 76, 288; 77, 
* 886; '79,503,1540; 86,883; 87, 
886, 1614, 2345. 

floating track, Grand River, 99, 

2921. 

Conveying machine, 94, 1061. 

Dikes, fllling, 94, 1061. 

Dispomlof, artificial island, 1900, 1619. 

dike filling, 94, 1061. 

Duluth Harbor, 99, 2630. 

hindrances, Chicago, 1900, 3868. 

land, reclaiming, 95, 1206; 95, 

3419. 

piers, foundations, Philadelphia 

Harbor, 95, 1054. 

Dumping, control of. Great Lakes, 94, 
2410. 

Filling, dikes, 94, 1061. 

Flats, reclaiming of, 95, 1206. 

Foundations, piers, 96, 1054. 

Handling, 93, 2820. 

dump cars, 1900, 3900. 

Holding of, bulkhead for, 95, 3419. 

Impounding, 72, 709; 73, 933. 

Inclosing of, bulkhead for, 95, 3419. 

Measuring, water displacement, calcu- 
lating, 93, 1119. 

Placing on shore, box and two dredges 
for, 93, 2820. 

Redredging of, lakes, 98, 2670. 

Retention of, cheap bulkheads, 94, 
2609. 

Stability of, sides of stream, 99, 1685. 

Drift. (See Debris; Mines; Sand — ; 

Shore — .) 
Cost of, Opher mines, 72, 1154. 
Jetties, effect on, 94, 2636. 
Movable dams, effect on, 96, 2312. 

enemy of, 98, 2145. 

Piling, injury of, jetties, 94, 2556. 
Utilization of, hurdles, Mississippi 

River, 94, 1581. 

Driftbolts. ( See Cribs. ) 
Holding-power, cribs, 84, 2051. 
Pneumatic driver, improvised, 1900, 

2784. 

Drift chutes. 
Locks, 95, 2366. 

Drift gaps. 
Dams, 89, 1852. 

Drift-jams. 
Removing, rivers, 97, 1885. 

Driftwood. 

Utilization of, rivers, 95, 2064. 

Drifting sand. 
Canals, effect on, 74, 796. 

Drill holes. 

Cleansing of, water jet for, 69, 427. 

Drilling. {See Artesian well—; Blast- 
ing; Hand — ; Jet — ; Rock — ; Tun- 
nel — ; Water- jet — . ) 
88, 1120; 94, 1846, 1932; 95, 2911; 
1900, 1731, 4269. 



Drilling — Con tinned . 
Ahnapee, 76, ii, 346, 357, 360; 79, 

1506. 
Artesian well, 92, 467. 
AshUbula, 70, 180. 
Blasting, chiseling and, comparison, 

79, 1134. 
Blossom Rocks, 68, 885, 886. 
Boat for, 93, 3162. 
Columbia River, 69, 475; 72, 997. 
Compressed air, superiority of, 98, 

1952. 
Compressor boats, plans, 98, 1952. 
Cost small when compared with other 

items, 68, 738. 
Dome proposed, 69, 392. 
Dredging dispensed with, 71, 164. 
Drill borings, jet and, 1900, 2769. 
Eagle Harbor, 68, 91; 69, 76; 76, ii, 

324; 77, 847; 78, 1134. 
Fixed platform, 74, ii, 260. 
Georgetown Harbor, 77, 352. 
Halleta Point, 69,392; 73,935; 76, ii, 

205; 77, 228; 79, 61, 378, 384. 
Harlem River, 76, 244. 
Hell Gate, 68, 736; 70, 439; 71, 724, 

725; 72, 803; 74, ii, 160, 164; 76, ii, 

208; 76, 239, 241. 
Holes, cleaning, jet for, 69, 427. 

depth,68, 751; 69, 425. 

Hell Gate, 71, 726. 

James River, 73, 776; 74, ii, 39; 75, 

ii, 82. 
Ludington Rock, Conn, 72, 877; 74, 

ii, 260. 
Methods, 93, 2378, 3162; 97, 3117, 3721 ; 

1900, 4496. 
Middle Rock, New Haven, 68, 751; 

70, 445; 71, 776, 
New River, 79, 533. 
Oak Orchard, 74, 246. 
Platforms, tripods for, 74, ii, 260; 76, 

670, ii, 323. 
Rafts for, attachments, 96, 2042. 
Rate of, 72, 877. 
Rincon Rocks, Cal., 74, ii 371; 76, ii, 

695. 
Rock Island, 68, 423; 79, 1135. 
Scow for, 68, 736; 71, 725; 72, 805; 

* 73, 937; 74, ii, 163; 76, 239; 

• 79, 1135, 1154; 98, 3373; 94, 
1846; 1900, 3677. 

Diamond Reef, 72, 804. 

Hell Gate, 68, 736; 71, 725; 72, 

805; 74, ii, 103; 76, 239. 

small, 93, 3373. 

Tennessee River, 76, 711. 

Tower rocks, 68, 812; 69, 422, 429. 

Tunnels, 76, ii, 124. 

Drills. {See Diamond — ; Steam — ; 

Steel—. ) 
Arrangement of, Rock Island Rapids, 

79, 1135. 
Comparison, rock removing, 72, 803, 

877; 73, 777, 935; 76, ii, 252. 
Experiment*?, rock removing, 75, ii, 

204; 76, 238. 
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Drills — Conti nued . 
Steel for, experiments, rook removing, 

76, ii, 204. 

Dnixn, weir. 
Chittenden's, 1900, 5001. 
Novel modification, 97, 3952. 

Drop hammer. 
Pile driving, 83, 1185. 

Drv concrete. 
Wet and, mixing, 1900, 906. 

Dry docks. 
97 2307. 

Automatic gates, 98, 1968. 
Knd dock 8ubstitute<i for, 73, 597. 
Fox River, 1900, 3725. 
Plans for, Sault Ste. Marie, 86, 2125. 

Dry rubble backing. 

Voids, tunnel backing, 99, 3803. 

Dualin. 

Use of, Bath, Me., 71, 845. 
Ludington Bock, 72, 877. 

Dump cars. 
1900, 3904. 

Dredgings, handling of, 1900, 3900. 
Floatmg track, 1900, 3900. 

Dumping. ( Si'c 1 1 legal — ; Rock — . ) 
Control, Great Lake**, dredgings, 94, 

2410. 
Methods, 96, 3395. 

stone, 96, 3360. 

Refuse, cities, 93, 3541. 
Regulaiiom, N. Y. H., 94, 2685. 

mill refuse, 99, 1024. 

Rules, violations, lawsuits, 94, 2689. 
Side dumping, stone barges, 800 tons, 

99, 3156. 

Dunes. {See Sand — . ) 

Durable cribs. 
Building of, 96, 3119. 

Dynamite. (.S<'e Blasting.) 
Bars, effect on, 96, 1280. 
Black powder, explosions, comparison, 

68, 423; 77, 26. 
Blastfl, surroundings, effect on, 79, 

1508. 
Charges, formula for determination of, 

77, 234. 

Composition, various brands, 77, 234. 
Experiments with, submarine mines, 

76, 31. 
Exploding, methods, Rincon Rock, 

Cal., 76, ii,695. 
Explomo^is, premature, 76,524, ii, 695; 

76,ii,665; 77,1042; 79,515. 
sympathetic, 79, 37; 80, 57; 86, 

725,729,733; 86,686. 
Explosive enercy, 79, 36. 
Gun cotton and, comparison, 81,58. 
Gunpowder and, comparison, 77, 26. 
Nitroglycerin and, comparison, 79, 

1507. 
Old material, strength of, 90, 416. 
Small charges, rock blasting, 96, 471. 



Dynamite — Continued. 
Snagging, 78,616,618; 74,ii,358; 78, 

538,539; 79,626,651,1187. 
Submarine mines, experiments, 76, 31 ; 

79,36. 
Vm of, Ahnapee, Wis., 76, ii, 348, 360. 

Eagle Harbor, Mich., 76, ii, 326; 

77, 846; 78, 1136. 

East River, 77, 229, 233. 

Hell Gate, 74, ii, 160. 

Water, action of, 79, 1507. 
Wrecks, removing, 76, ii, 714. 

Dynamite batteries. 
Provisions for, 98,11; 99,12. 

Earthen co£ferdams. 
Building, 96, 2769. 

Earthen dams. 
Building, 98, 2828. 

Earthen dikes. 
Section, 93, 1448; 94, 1064. 

Earthen reservoir dams. 
Building, 98, 2828. 

Earth filling. 
Cribs, 71, 668; 76, ii, 186; 79, 1044. 

Earthquake wave. 

77,990. 

Earth waves. 
Floo<l Rock explosion, 86, 690, 694, 
705, 712. 

Ebb tides. 
Flood tides and, bottom during, 92, 
1341. 

computations, 90, 1277. 

gauging, Savannah River, 94, 

1138. 

Eccentric footing: blocks. 
Piers, 98, 2226. 

Edgings. (.S^^MIU— .) 

Electric batteries. 
Arrangement of, mine explosions, 77, 

237. 
Formula for, rock blasting, 77, 236, 

239. 
Rock blasting, 68, 814; 69, 432; 76, 

ii, 263, 695; 82, 2466; 86, 687, 692. 

Electric elevators. 
Buildings, 98, 3668. 

Electric fountains. 
99 3824 
Study for, 1900, 5240. 

Electric lighting. 
Channels, 93, 1080. 
Gun batteries, 98, 611; 97, 632; 99, 

796; 1900, 779, 850, 910, 991. 
Storage batteries for, 98, 679. 
Washmgton, D. C, 94, 3256. 

Electric locomotive. 
96, 486. 

Electric motors. 
Torpedoes, 83, 64. 

Electric plants. 
Gun batteries, 93,611; 98,679; 1900, 
932, 944. 
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Electric plants — Continued, 
Switchboards, gun batteries, 1000, 850. 
Wiring of, 1900, 850. 

Electric power. 
Dams, 04, 1780. 

surveys for, 04, 1780. 

Gun batteries, 06, 485. 

Electric wiring. 
Gun batteries, 1000, 850. 

Elevated tracks. 
Concrete placing, 08, 620. 

Elevations. ( See Gauge readings ; H igh- 
water — ; Lake — ; JLow water — ; Wa- 
ter heights. ) 

Black River, 1000, 5391. 

Columbia River, 03, 3398. 

Detroit-St. Clair rivers, 1000, 5389. 

Lake Huron, 06, 2783. 

Lake Winnipeg, 68, 309. 

Monument, Jefferson City, Mo., 04, 
3085. 

St. Marys Falls, 08, 2559. 

St. Marys Falls Canal, 08, 2996. 

St. Marys River, 06, 2783. 

Elevator dredge. 
Details, 06, 1572. 

Elevators. (ASee Electric — .) 
Buildings, 06, 4014. 

Embankments. {See Banks; Levee — ; 
Sand — ; Sandy — ; Slopes.) 
Improvements, Tennessee River, 00, 
2273. 

Leaks in, stopping, 03, 2433. 
Protecting, canal entrances, 1000,4328. 
Sand movement, checking, 07,690, 972. 

Encroachments. (See Corporate — ; 
Private — . ) 

End docks. 

End dock substituted for dry dock, 
mouth of Mississippi River, 73, 597. 

Engineers. {See Vol. I, p. 11.) 

Engines. {See Fumping.) 

Enrockment. {See Jetties; Rock; 
Stone; Wharves.) 
Plan of, jetties, 1000, 4450. 
Profile of, jetties, 04, 2564. 
Settlement of, jetties, 1000, 4474. 
Wharves, 05, 3494. 

Entrance walls. 

Designing, locks, 1000, 2975. 

Eq[uation. {See Lockage. ) 

£rie Canal. 

Shipments on, comparison with those 
of adjacent railroads, 71, 647; 73, 
223; 74, 512, 6a5, 

Erosion. {See Abrasion; Bank — ; 

Beach — ; Caving; Crevasses; 

Heavy — ; Levees — ; Shore — ; Spurs. ) 
Causes, combined currents, 05, 2301. 

wave wash, levees, 1000, 4861. 

Extensive erosion, jetties, vicinity of, 

08, 3288. 



Erosion — Continued . 

Preventing, beaches, 05, 995. 

locust trees useful for, 08, 2739. 

river banks, 06, 1777. 

spurs for, bank angles, 07, 3818. 

tree planting beneficial, 08, 2739. 

River bed, 06, 3484. 

Estimates. {See Canals; Cost of work; 

Cribs; also Vol. I, p. 11.) 
Breakwaters, 03, 3259. 
Canals, 06, 2416, 2447. 

feeder line of, 06, 2661. 

land for, 06, 2416. 

Cribs, 75, 300; 306. 

Form of, canals, 04, 2182. 

Formula, cribs, 08, 2420. 

Harbor defense, 84, 57. 

Locks, 75, ii, 616. 

Movable dams, 1000, 2358. 

River channels, maintaining, 08, 2697. 

Rules to be followed, cribs, 76, 300, 

306. 

Estuaries. (^Setf Tidal — .) 
Tides, action of, 66, iv, 66, 214; 68, 
919; 74, ii, 379; 76, ii, 196; 76, 460. 

European Breakwaters. 
82, 486; 87, 2364. 

Evaporation. {See Water supply. ) 

Canals and reservoirs, 71, 639; 72, 
515, 521; 74, 505, 523, ii, 95; 75, ii, 
547, 566; 76, 756; 78, 293. 

Determining, 70, 1213. 

rivers, 1000, 3165. 

Dewpoint, relation to, 76, 526. 

Florida coast, 76, 457, 519, 525. 

Forests, effect of, 76, ii, 172; 70, 1211. 

Lakes, 68, 963, 977, 980; 60, 645; 70, 
570; 76, 526. 

Land and water evaporation, compari- 
son, 60, 603; 70, 570. 

Measuring, 68, 976. 

Milwaukee, 68, 977. 

Rainfall and, ratio, 70, 287. 

St. Clair River, 70, 570. 

Various places, 68, 978; 76, 526; 70, 
1236. 

Water, Florida, 82, 1207. 

Water supply of canals, 71, 639; 72, 
515, 521; 73, 1008; 74, 505, 507, 520, 
523, ii, 95; 75, ii, 547, 566; 76, 519, 
526, 528, ii, 97; 77, 386, 704, 707, 
756; 78, 293. 

Water surfaces, 76, 533; 70, 1200, 
1205, 1213, 1226, 1237, 1241. 

Examinations. (See Surveys; Sweep- 
ing; also Vol, 1, p. 376.) 
Blasted channels, 03, 1586. 

Excavating. ' {See Batteries; Break- 
waters; Canals; Channels; Coffer- 
dams; Foundations; Locks; Mortar 
pits; Rock — ; Sand — . ) 

Channels, rock in, 06, 2224. 
Clam-shell dredges, use of, Buffalo, 00, 
3108. 
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Excavating — Continued . 

Cofferdamsy 74, 312; 94, 1995; 96,2907. 

foundations, locks, 94, 1292. 

Colbert Shoals Canal, 99, 2272. 
Costly work, locks, 97, 2260. 
Foun'dationSj breakwaters, 1900, 4120. 

locks, 94, 1292, 1956; 1900, 2769. 

mortar platforms, 94, 450. 

stone locks, 96, 1938. 

Gun batteries, 98, 603. 
Ij>ck8, 96, 3583; 96, 3269; 97, 3420; 
98, 1914, 3542. 

approaches of, 1900, 2926. 

entrances, 96, 2270. 

Mortar pits, 1900, 1002. 
Rock, 99, 697, 701. 

MiasisHJppi Kiver, 99, 2137. 

Sand, 93, mS. 

Water jet employcnl, channels, 99, 
3153. 

Excessive floods. (See Floods. ) 
Heights of, controlling, 96, 3649. 

Expansion. ( See Cement— . ) 

Experimental dikes. 
1900, 4778. 

Experimented dredgres. 
Mississippi River, 96, 3629. 

Experimental dredging:. 
Bars, 96, 3628, 
Mississippi River, 94, 2875; 96, 3630, 

Exploring. (See Foundations. ) 

Explosions. (See Blasting; Crater — ; 
Deep — ; Dynamite—; Nitroglycer- 
in — ; Premature—; Sympathetic — .) 

Black powder, dynamite and, com- 
parison, 68, 423; 77, 26. 

Craters, formuhe, 79, 36. 

Duration of, 79, 37; 

Earth waves, 86, 690, 694, 705, 712. 

Fine blasting work, tunneling, 94, 
3199. 

Frozen nitroglycerin, results from, 
76, 31. 

Fuses for. Hell Gate, 86, 687. 

Large charges, adjacent objects un- 
affected, 76, 241. 

Methods followed. Hell Gate, 86, 680, 
686. 

Nitroglycerin explosions, discussions 
of, 66, iv. 335; 76, 523. 

Photographmg, Flood Rock, 86, 691, 
716. 

Pressure gauges, submarine mines, 96, 
530. 

Rocks, various; effect of nitroglycerin 
on, 68, 91; 73, 776; 77, 355. 

Rock waves, destructive effect of, 77, 
233. 

Svmpathetic explosions, dynamite, 79, 
*37. 

Explosives. (^See Dualin; Dynamite; 
Mica powder; Nitroglycerin; Pow- 

Arrangement of, blasting, 76, ii, 200. 
Blasting with, 91, 2796. 



Explosives — Continued. 
Broken rock and, ratio, 68, 423, 425; 

69,19,248; 71; 733; 72,877; 78, 

935; 74, ii, 39, 160; 76, ii, 82; 76, 

ii, 326, 545; 77, 352; 79, 61,62,379, 

533, 535, 1135, 1508. 
Oatergauge,88,354; 89,479; 90,403. 

test, 88, 353. 

Copper cases for, corrosion of, Heii 

Gate, 86, 684. 
Echall's patent, 68, 751. 
EhrhardVs jjotent, 68, 813. 

trial of, 68, 813. 

Energ\f of, comparison, 79, 36, 1507. 

dynamite, 79, 36. 

gun cotton, 79, 36. 

nitroglycerin, 79, 36. 

Experiments with. Hell Gate, 83, 537; 

86, 724, 728. 
Night tests, 89, 496. 
Placing, riverbeds, 98, 1119. 
Power tests, 90, 417. 
Rock blasted bv, ratio to explosive, 

80, 500; 81, 8'64; 83, 541; 86, 685. 
Sensitiveness of, 90, 403, 418. 
Small charges, rock blasting, 96, 925. 
Testing, 81, 58; 83, 537, 1486. 
Tcate, 81, 57; 82,59; 90,402,413; 91, 
559. 

torpedoes, 84, 59. 

AVreck removal, 68, 591, 607; 76, ii, 

714; 77, 931. 

Exposure. (See Mr — .) 

Exterior harbors of refuse. 
Interior breakwaters, advantages over, 
82, 2295. 

Falls of St. Anthony. 
69, 210; 70, 278; 72, 299; 79, 1161. 
Preservation of, 71, 294; 72, 296; 73, 

408; 74, 277; 76, 356. 
Rock formation at. 79, 1161. 
Tunnel under, building, 70, 283; 71, 

294; 72, 304. 

Fascine mats. 
Bank protection, 94, 2904. 
Building, 94, 2905. 
Revetments, 99, 3513. 
Standard type, 99, 3513. 

Fascine mattresses. 
94, 2867. 

Building, 94, 2878. 
Improved form, 96, 3818. 

Fascines. (<%6 Mattresses.) 
Building, 76, ii, 404; 96, 1876. 
Mud and, dike material, 71, 825. 
Piles and, spur dams, 93, 1562. 
Placed on end, 77, 989. 
Spur dams, 93, 1562. 
Training walls, 93, 1562. 
Use of, generally, 71, 825; 77, 989. 

Fastenings. 
Cribs, 93, 3091; 96, 3119, 96, 2945. 

Feeder lines. 
Building, canals, 97, 2859. 
Estimates for, canals, 96, 2661. 
Surveys, canals, 96, 2656. 
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Feet. 
Meters, conversion of measures to, ta- 
ble, 03, 1995. 

Fences. ( See Sand—. ) 
Sand movement, checking, 98, 2681. 

Fender piling*. 
07, 2666. 
Building, 07, 2661. 

Ferries. (iS!s6 Translake — .) 

Ferryboats. 
Detroit River, 74, 596. 

Field work. 
Hydrography, 01, 3481. 

Fill. (See Annual — ; Artificial deposits; 
Channels; Deposits; Scour; Sedi- 
ment. ) 

ChanneU, 06, 2919. 

maintenance of, effect on, 08, 

2697. 

Gauges and, relation, 06, 3484. 

River beds, 68, 307. 

Scour and, dredged channels, 08, 3050; 
04, 2390; 07, 3041, 3055. 

jetties, 06, 1536, 3286. 

rock jetties, 03, 3493. 

Filling. {See Back—; Ballast; Brush—; 
Canals; Cofferdams; Cribs; Dikes; 
Dredgings; Earth — ; Hearting; Jet- 
ties; Rivers; Stone — .) 

Cofferdams, 60, 249. 

Colbert Shoals Canal, 00, 2272. 

Crib holes, large concrete blocks for, 
08, 3159. 

Cribs, 73, 162. 

furnace slag for, 77, 626. 

Dredged channels, 06, 1936. 

cut, 04, 2147. 

Dredgings for bulkheads, 04, 2609. 

dikes, 04, 1061. 

Gravelly-loam material, cofferdams, 
86, 1451. 

Loss of, grillage bottoms of cribs, 60, 
146. 

Movement of, dikes, 08, 3031. 

Pile and brush dams, 08, 3267. 

Revetments, brush in, 77, 475. 

River channels, sewage in, 06, 2707. 

Sediment as, rivers, 06, 3860. 

Thrust of, cribs, 68, 238, 242. 

Filtration. {See Canals; Rivers; Water 

supply. ) 
86, 2022, 2034. 
Canals, 76, ii, 547, 566; 76, 527; 81, 

571, 1152; 86, 1252. 
Excessive amount of, Florida, 77, 384. 
Experiment in Florida on, 76, 5^. 
Rate of, various soils, 76, ii, 67; 70, 

1239. 
River beds, 60, 252. 
Water for domestic use, 80, 2361; 86, 

2022, 2034. 
Water supply, canals, 71, 639; 78, 

1008; 74, 95, 505, 507, 520, 523; ii, 

95; 76, 519, 526, 534; ii, 67, 97; 77, 

386, 704, 707; 78, 293. 
Works, filtration, cost of, 08, 3656. 



Finders. {See Range — .) 
Fire. (5!ffe Gun— ; Mortars.) 

Fire-control system. 

Features of, gun batteries, 00, 13, 

Firing. (*S!pe Proof— ; Volley—.) 
Torpedoes, 80, 493. 

Firing circuits. 
Mortar batteries, 07, 753. 
Wiring of, 07, 753. 

Fish. 
Dams, effect of, 78, 929. 
Propagation of, 82, 552. 

Fish torpedoes. 

Patrick, tests of, 80, 497. 

Secondary importance, 84, 60. 

Sims, 80, 496. 

Tests, 80, 481. 
Fishways. {See Potomac River, Vol. II, 

p. 980. ) 
Building, dams, 06, 2248. 
Fox River, 00, 2793. 

Fissure veins. 
Cause of, mines, 72, 1143. 

Fixed dams. 
Movable and, comparison, 74, 566; 76, 
ii, 95; 77, 643; 70, 1354; 80, 1991; 
02, 2102. 

Flags. 
Substitutes for, shore-line surveys, 04, 
2799. 

Flats. 
Reclaiming, dredgings for, 06, 1206. 

Fleets. {See Coal—. ) 

Flexible mattresses. 
06, 3419. 

Flexure. (jSp€ Bear-trap dams; Dams.) 
Preventing, dams, 04, 1923. 

Floating breakwater. 
08, 3248. 

Floating dock. 
Valette, 68, 496. 

Floating jetties. 
67, 427. 

Floating pontoons. 
Ice harbors, for forming, 86, 834; 87, 
804. 

Floating saw plant. 
Pile cutting, 06, 2517. 

Floating track. 
Dredgings, conveyance of, 00, 2921. 
Dump cars on, 1000, 3900. 

Floats. {See Double — ; Pole—. ) 
Cords and, resistance to, rivers, 74, 

534; 76, ii, 369; 76, 216; 78, 380. 
Current obsermtionSf 76, iii, 339. 

San Francisco Harbor, 78, 1305. 

Currents, velocity of, 70, 556; 76, ii, 

301, 304; 78, 259, 262, 305, 1306, 1308, 

1315. 
Discharge observations, 07, 3662. 
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Floods. (*S^^ Artificial — ; Canals; Com- 
bined — ; Excessive — ; Overflow ; 

Rivers. ) 
Arkansas River, 69, 299, 351; 76, 634; 

76, 616. 
Arrest of, reservoirs, 69, 313, 324; 75, 

640, 616, 669. 
Banks, effect on, 79, 1011. 
Bars, effect on, 76, ii, 477, 507; 79, 

1010. 
Causes, river bed rising, 1900, 4553. 
Combining of, rivers and tributaries, 

98, 2853, 2887. 
Connecticut River, 68, 761; 75, ii, 364, 

78, 265, 273, 372; 80, 403. 
QmtroUing, 1900, 2843. 

levees for, 1900, 2845. 

relief openings, rivers, 95, 3894. 

reservoirs for, 98, 2859. 

Crevasses, effect of, 1900, 4554. 
Damages from, Muskingum River, 98, 

2109. 
Dams, effect of, 77, 742. 
Destruction by, causes increasing, 91, 

1107. 
Discharge of, 93, 3761. 

Mississippi River, 98, 3761. 

Effect of, Chippewa River, 95, 2184. 
Forests and, relation, 98, 2869. 
Heights of; basins on, effect of, 95, 
36(61. 

changes in, Mississippi River, 

1900, 4551. 
levees, effect of, 94, 2967; 96, 

3649. 
Ice dams a cause of, 69, 108. 
Illinois River, 69, 350. 
Increase of, due to forest destruction, 

76, ii, 172, 510. 

Kanawha River (Great), 76, ii, 163. 

Kennebec River, 70, 501. 

Level's, effect on, 96, 3649. 

lessons from, Mississippi River, 

97, 3543. 
Locks, effect on, 95, 3572; 97, 2261. 

Yamhill River, 99, 3237. 

Locks and dams, effect, 1900, 2172, 

2985. 
Lock walls, effect on, 95, 3572. 
Mississippi River, 68, 471; 69, 313, 

321, 327, 329, 336; 70, 282; 78, 472, 

474, 521; 74, 644; 76, 541, 553, 565, 

606, 634, 676; 76, 602, 616; 79, 1009; 

80, 1560; 86, 2551, 2567; 93, 3759; 

99 3484. 
Missouri River, 69, 350; 76, 636; 76, 

616. 
Movement of, 92, 2905, 2907. 
Nile, 69, 327; 76, 556. 
Ohio River, 69, 348; 71, 398, 407,417, 

422, 435, 443; 76, 635; 76, ii, 301; 

77, 644; 78, 814. 

Preventing, reservoirs, expensive, 98, 

2860. 
Protection against, 91, 1109. 
Pulsations of, 79, 786. 



Flooda — Continued. 
Red River, 69, 351; 78, 642, 650; 76, 

598, 616, 666; 76, 616. 
Reservoirs, effect of, 98, 2864, 2878, 

2887, 2893, 2894. 
Rivers, 88, 1026; 90, 1373, 1487, 1489; 
91, 1105, 3413; 98, 1658. 

bars of, effect on, 76, ii, 477, 507. 

basins of, effect of, 96, 3661. 

beds of, effect on, 98, 2902. 

effect on, 98, 1658. 

revetments, effect on, 98, 1658. 

tributaries and, combination of 

floods, 98, 2853, 2887. 
Sand, action on, 68, 366; 72, 132; 76, 

ii, 5. 
Sediment, effect on, 76, ii, 5. 
Susquehanna River, 79, 1393. 
Tennessee River, 68, 579; 78, 756; 

80, 1670; 97, 2287. 
Velocity of, 92, 2905, 2907. 
Yazoo River, 75, 637. 

Flood tides. 
Determining, gauge readjustments, 96, 

1469. 
Ebb tides and, bottom during, 92, 1341. 

computations, 90, 1277. 

gauffing. Savannah River, 94, 1138. 

Planes of, changes of. South Paas, 96, 

1482. 

Flood waters. 
Control of, rivers, 96, 3639. 
Disposing of, rivers, 96, 3639. 

Floors. (See Concrete — ; Lock — .) 
Arches of, building, 96, 4011. 
Culverts, locks, 94, 2303. 
Hemlock lumber in, locks, 98, 2207. 
Log sluices, dams, 96, 1836. 

Flotation. 
Rock removal, 70, 465; 74,. ii, 222. 

Flow. (iS!ee Canals; Channel — ; Sluice.) 
Concentration of, jetties for, rivers, 97, 
2016. 

temporary, rivers, 97, 2016. 

Formula, water conduits, 98, 4277. 
Grass, effect of, canals, 78, 1008; 78, 

294. 
Irregularity of, rivers, 98, 2845. 
Open channels, 78, 896; 76, 296. 
Resistance to, measuring; increased 

slope employed, 95, 36&. 
Uniformity of, rivers, 98, 2845, 2846. 

Flowage. (See Canal — ; Reservoirs; 
Water; Watersheds.) 
Damages from, canals, 98, 2763. 

reservoirs, 1900, 2787. 

Formula, watersheds, 98, 4280. 

Flowage rights. 
Reservoirs, vicinity of, 1900, 2790. 

Fluids. (See Unlimited—. ) 

Flumes. ( See Adam' s — . ) 
Reservoir dams. 96, 1837. 
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FloshboardB. (See Dams.) 
Dams, 98, 2344; 90, 2790. 

Flush! Tig, 
Tidal reservoirs, 91, 1156. 

Fogr. 

Pacific coast, 96, 3459; 1900, 4504. 
Sandy Hook, 98, 1080. 

Footing blocks. {See Concrete—; Ec- 
centric. ) 

Foot mats. 

89, 2779. 

Brash and stone dams, 94, 2892. 
Bailding, 98, 3359. 
Revetments, protecting, 98, 3359. 

Foot measurements. 

Metric equivalents, conversion to, 
table, 93, 1995. 

Force pumps. 

Boring with, 76, 235. 

Foreign breakwaters. 

90, 896. 

Forests. (See Buried — .) 
Destruction of, flood increase from, 76, 

ii, 172; 79, 1211. 
Evaporation, effect on, 76, ii, 172; 79, 

1211. 
Floods and, relation, 98, 2869. 
Rainfall, effect on, 76, ii, 172; 79, 

121 U 84, 662. 
Rivers, effect on, 76, ii, 172; 79, 1373. 

Forms. (See Concrete — ; Lock gates; 
Movable dams. ) 

FormulsB. (See Craters. ) 

Fortieth parallel. 
Explorations, 71, 1027. 

Fortifications. (^^ Batteries; Defense; 

also Vol. Ill, p. 1373. ) 
Appropriations, allotments of, points 

Kept in view, 96, 9. 
Building, contract system, objections 
to, 97, 9. 

cost of, decreasing, cause of, 97, 11. 

ConditioDS, 82, 411. 

Number that might be dispensed with, 

investigation, 82, 411. 
Planning, 96, 4. 

Fortress commander. 
Duty of, 98, 579. 

Forts. 
Electric-light plant for, 97, 632. 
Land of, selling price, 94, 461. 
fSeivage reservoirs, 96, 514. 

»y8tem8y 98, 642; 96, 511; 96, 498; 

Fort Monroe, 97, 663. 

Torpedo and defense, close connection, 

82 58 
Wharves for, building, 97, 700. 

Fort sites. 
Public parks, utilizations as, 86, 423. 

Foundations. (See Batteries; Boul6 
dam — ; Breakwater — ; Bridge — ; 
Brush — ; Brush and timber — ; 
Clay — ; Concrete — ; Crib—; Dams; 



Foundations — Continued . 

Grillage — ; Iron piers; Jetties; Le- 
vees; Locks; Masonry dams; Ma- 
sonry superstructure; Mattress — ; 
Mining casemate — ; Mortars; Mortar 
batteries; Mortar platforms; Movable 
dams; Pier — ; Portable — ; Revet- 
ment — ; Riprap—; Rock — ; Sand — ; 
Soft—; Stone; Timber^.) 

Aqueduct bridges, 96, 2670. 

Bed rock, depths to, bridge building, 
78, 918, 1059. 

Borings f or f gun batteries, 96, 503. 

breakwaters, 97, 3247, 3289. 

Boul^dams, 1900, 3482. 

Breakwaters, 78, 353; 76, 57, 305, 306, 
309; 78, 1269; 99, 3058; 1900, 4090; 

Bridge pier, 96, 3887. 

Brum in, cribs, 66, iv, 115; 67, 106; 
68, 121; 69, 99. 

failure of, cribs, 69, 99. 

Building, breakwaiers, 98, 2752. 

concrete dams, 96, 2202. 

locks, 94, 1826; 97, 2516; 98, 

2208, 3542; 99, 2483. 

loose gravel beneath, 98, 2093. 

mortar batteries, 97, 676. 

movable dams, 96, 2252. 

submarine mining casemates, 96, 

471. 

Clay under, settlement of foundations 
on, 74, 829, 830. 

Coal under, locks, 94, 1993. 

Compressible soils, 74, 829, 830; 76, 
ii, 621. 

Concrete blocks for, breakwaters, 97, 
2619. 

Coficrete in, breakwaters, 98, 2752. 

Concrete locks, 98, 2482. 

Concrete placing, breakwaters, 96, 2369; 
98, 2752. 

locks and dams, 88, 2167; 96, 

1833 

Crib piers, 96, 2713. 

Cribs, 73, 211, 353; 74, 209; 76, 305, 
306, 309, 320; 76, ii, 571; 78, 
1270; 89, 2365; 90, 28i4; 98, 
3134. 

effect on, 71, 548; 72, 162, 163; 

74, 234; 76, 305. 

failure in, 67, 222; 69, 99. 

Designing, breakwaters, 93, 3202. 

Dispiacment of; cribs, effect of ice on, 
87, 2058. 

Draining, gun batteries, 96, 509. 

locks, 94, 2166. 

mortar platforms, 94, 451. 

Dredging abandoned, locks, 94, 1826. 

crib and stone dams, 94, 2107. 

Dredging for, piers, 96, 1054. 

Economical design, jetties, 99, 3261. 

Excavating, breakwaters, 1900, 4120. 

cofferdams, locks, 94, 1292. 

crib breakwaters, 1900, 4120. 

locks, 94, 1292, 1956. 

mortar platforms, 94, 450. 

reservoir dams, 96, 1834. 
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Foundatiomft— Continued. 
Excavatingf stone locks, 06, 1938. 
Exploring, levees, 1900, 4862. 
Failing foundations; cribs, masonry su- 
perstructure, 67, 222. 
Grillage, batteries, 96, 503; 97, 729; 

98, 748. 
Gun batteries, 97, 676, 729; 98, 747. 
Jet borings in, locks, 97, 2068. 
Laying mortar for, 1900, 907. 
Leakage, preventing, locks, 94, 2166. 
Levees, 95, 3812. 

Light-houses, pier ends, 1900, 4078. 
Locks, 74, 830, 873; 75, 469, 888, ii, 

621, 623; 79, 1365, 1370; 96, 

3857; 1900, 4469. 

dredging, 94, 1826. 

mattresses, 94, 1378. 

testing pita, 95, 2293. 

Masonry dams, 98, 2208. 

Masonry superstructures, 67, 222; 74, 

151; 76, li, 390. 
Mats for, jetties, 94, 1378. 
Mattresses, building, 94, 1597. 

dams, 89, 1093. 

discarding of, economy of, jetties, 

98, 2954. 
jetties, 94, 1378, 2518; 95, 1509; 

1900, 4245, 4438. 
necessity for, jetties; 94, 2518; 

1900, 4438. 

placing, rock jetties, 1900, 4469. 

training walls, 95, 1491. 

Mortar batteries, 1900, 907. 
Peculiar soil movement, locks, 98, 

1472. 
Pile driving, dams, 1900, 5002. 
PUesin, cribs, 72, 166; 78, 1185, 1188; 

79, 1557, 1558, 1590. 

locks, 94, 2166. 

Piles, unreliable, gun batteries, 96, 

503. 
Plans, locks, 95, 2416. 
Protecting, stone jetties, 98, 3502. 
Pumping out, gun batteries, 96, 510. 
Quicksands, control of, locks, 94, 1826. 
pocket of, effect on sheet-pile 

dams, 98, 1487. 
Revetments, excessive settlement, 72, 

839; 79, 1051. 
Rock, depth to, Mississippi River, 78, 

918, 1058. 
Rock in, jetties, 1900, 4245. 
mattresses, preferred to, jetties, 

95, 1774; 1900, 4245. 
Screw piles, iron piers, 71, 665; 74, 
ii, 133; 75, ii, 174; 76, 267; 77,256. 
Sections, piers, 98, 2676. 

SetUement of, cribs, 84, 1865. 

excessive, dikes, 72, 839; 79, 

1051. 

gun batteries, 97, 677. 

dry docks, Helder, Holland, 74, 

830. 

mortar batteries, 97, 677. 

New Orleans custom-house, 74, 

829. 



Foundations — Continued. 
Sheet-piling, peculiar overturning, 98, 

1472. 
Soft sites, gun batteries, 98, 747. 
Spur dams, 92, 1318. 
Statues, 99, 3841. 
Stone in. cribs, 72, 122, 161, 164, 165; 

78,206.353; 76,ii,436. 
Stone locks, 96, 1938. 
Subsidence of, jetties, 88, 1323, 1328; 

92, 1508. 
Thin mattresses, advantage of, jetties, 
, 94, 2518. 
Timber breakwaters, 1900, 4090. 
Timber for, locks, 1900, 2771. 
Trenches, crib building, 75, 305; 76, 

ii, 571. 
Various soils, sustaining power of, 72, 

766. 
Water, in; upon material likely to 

scour, 75, ii, 621. 
Water jet borings, locks, 97, 2068. 

Fountains. (See Electric—.) 

Fracture. {See Stone — .) 

Framed mattresses. 
Advantages of, 97, 3799. 
Bank protection, 97, 3799. 
Tests of, 1900, 4916. 

Frames. (/S!5« Iron — ; Steel — .) 
Boul^'dams, 1900, 3482. 

Framing. {See Cribs. ) 
Cribs, 98,3091; 95,3119. 

Framework. {See Iron — .) 

Franchises. {See Water power.) 

Free waterways. 
Railroads, influence on, 96, 3090. 

Freezing'. 
Water below, 75,ii,203. 

Freight. {See Coal—; Low rate — ; F&ck- 

age— .) 
Docks for, 97, 3192. 
Low rate freight, railroad capacity for, 

74, 610. 
Bates, 1900,2373,3624. 

Canals, Buffalo to New York, 

1900, 2374. 

rail and, 96, 3062. 

comparison of, railroads, etc., 71, 

630,644. 

St Louis to Liverpool via New 

Orleans, 1900,2378. 
Transferring, cost of, Detroit River, 

74, 595. 
United States freight, refusal of Central 

Pacific to conform to r^ulations for 

carrying, 78, 1117. 
Vessels, freight; characteristics of, 

1900, 2441. 

Freigrht rates. {See Rail—; Tolls.) 

Freshets. 
River bars, cause of, 76, ii, 541. 

Freshwater. (&% Salt water. ) 
Salt waJter and, cement, effect on, 95, 
2918. 
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Fresh water — Continued. 
Salt water and, meeting of, deposits at, 
80, 953. 

quantities, determining, harbors, 

06,979. 

Friction. 

Coefficient^ lock gates, 76, ii, 52. 
Various surfaces, 76, ii, 839. 

Frost. 
Green stone, deterioration of, 08, 1916. 

Frozen nitroelycerine. 
Explosion o^ 76, 31. 

Furnace slag. 

Crib filling, 77, 626. 

Fuses. {*See Blasting. ) 
Blasting, 86. 687. 
Tests, torpedoes, 80, 495. 

Gabions. (iSe^ Jetties.) 
Bank protection, 00, 3720. 
Brush mats and, combination of, 76, 

574* 70 911. 
Failure of,' jetties, 86, 1295. 
Jetties, 80, 1208, 1222. 
Missouri River. (See Vol. II, p. 750.) 
Sand-filled, jetties, 74, 732. 

Galleries . ( See Cable — ; Shafts and — . ) 
Shafts and, rock blasting, Hallets Point, 
69, 391; 76, ii, 200; 77, 228, 232; 
79, 61, 378, 384. 

Gaps. {See Bnttn-.) 

Gases. {See Tunnel — . ) 

Gas fields. 

Big Sandy River, 1000, 3416. 

Gas formation. 
Tunnels, 77, 693. 

Gas torches. 

Welsbach lights, preferred to, xOOO, 
3145. 

Gates. {See Automatic — ; Bear trap — ; 
Culverts; (xuard — ; Hydraulic — ; 
Lock — ; Steam lock — .) 

Gauge bulletins. 
Forms of, 08, 4222. 
Iron frames for, 07, 1940. 
Mississippi River, 08, 3654. 
Plates for, 07, 1940. 

Gang's readings, (^e^ Elevations. 
Big Sandy River, 06, 2318. 
BiHletins, forms, 08, 4222. 
Cape Fear River, 08, 1406, 1418; 06, 

1330 1334. 
Chicago Harbor, 08, 2805; 04, 2137. 
Chicago River, 06, 2700; 06, 2579; 07, 
. 2793; 08, 2421; 1000, 3784. 
Columbia River, 03, 3514; 06, 3542. 
Contentnia Creek, 03, 1386; 06, 1314. 
Detroit River, 1000, 4003, 5389, 5394. 
Doboy Bar, 07, 1542. 
Duwamish River, 08, 3109. 
Fox and Wisconsin rivers, 08, 2397. 
Fox River, 1000, 3724. 
Green River, 07, 2509. 



Gauge readings— Continued. 
Hudson River, 06, 900; 06, 826. 
Illinois River, 08,2827; 04,2156; 06, 

2718; 06, 2602; 07, 2819; 08, 2439; 

1000, 3802. 
Kalamazoo River, 98, 2544. 
Lake Erie, 1000, 5357. 
Lake Superior and Mississippi Canal, 

06, 2395, 2430. 
Licking River, 1000, 3181. 
Little River, 03, 2088. 
Marquette and Copper harbors, 1000, 

3640. 
Mississippi River. {See each annual 

report) 
Neuse River, 08, 1392; 06, 1320. 
Ocraooke Inlet. 04, 1001; 06, 1311. 
Ohio River. {See each annual report. ) 
Ogdensburg, N. Y., 98, 4384. 
Osage River, 98, 2185. 
Oscillation of. Lake Superior, 87, 1983. 
Ouachita River, 98, 2093; 94, 1464. 
Pamlico and Tar rivers, 98, 1384; 96, 

1312. 
Red River, 96, 1861. 
Reducing, 00, 3478. 
Sacramento and Feather rivers, 06, 

3306; 07, 3360. 
St Clair and Detroit rivers, 1000, 

5394. 
St Francis River, 08, 1627. 
St Johns River, 03, 1624. 
St Marys River. {See each annual re- 
port, also Miscellaneous Index. ) 
San Joaquin River, 06, 3296. 
Tennessee River, 96, 1921; 1900, 

2966. 
Trent River, 98, 1388;' 06, 1316. 
Warrior River, 1000, 2186. 
White River, 06, 698; 07, 2491. 
Winyaw Bay, 06, 1354. 
Yazoo River, 04, 1502. 

Gauges. {See Automatic-^; Bench 
marks; Illuminated — ; Perma- 
nent — ; Pressure — ; Pumping-^-; 
Rivers; Self-recording— r; Self-regis- 
tering — ; Water — .) 

90, 1335, 1340, 1415. 

Arrangement, dam building, 1900, 
2788. 

Atchafalaya River, 96, 3564. 

Comparison of, lakes, 68, 981. 

Crevasses, effect of, 96, 3656. 

Data relating to, index to, Mississippi 
River, 96, 3707. 

Establishment of, Mississippi River, 
72, 426; 78, 517; 76, 600; 77, 
493. 

Western rivers, 78, 517. 

Laws relating to, Mississippi River, 97, 
1938 

Mississippi River, 98, 2058, 2235, 3655; 
94, 2793; 96, 1636, 3536, 3562; 97, 
1937 3547. 

Missouri River, 93, 3931, 4221; 94, 
3114. 

Pumping gauges, mortar pits, 94, 451' 
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Gaugres — Continued. 
Readjustment of; flood tides, detennin- 

ing, 06, 1469. 
Red River, 98, 1984. 
Rivers, 08, 2058. 
Staves for. 07, 1938. 

Oaugingr. (See Harbors. ) 

Aqueduct flow, 07, 4014. 

Brunswick Harbor, 06, 1495. 

Flood tides, ebb and, Savannah River, 
04, 1138. 

Harbors, 06, 1225. 

Instructions for, 95, 3691. 

Lakes, 70, 554. 

Methods, 1000, 2555. 

Brunswick Harbor, 06, 1494. 

discussion of, 68, 950; 69, 5C2; 

70, 554, 616; 76, ii, 178; 77, 
1008; 78, 259, 262, 305, 380. 

Tennessee River, 09, 2274. 

Mississippi River, 98, 2289; 94, 1732. 

Ohio River, 98, 2458. 

Ouachita and Black rivers, 98, 1610. 

Red River, 93, 1974. 

Rivers, 98, 2058. 

St. Johns River, 98, 1623. 

Savannah River, 94, 1137. 

Southwest Pass, 99, 1891. 

Tides, 94, 1138. 

Water conduits, 97, 4004. 

Geodetic xnonuxnent. 
Surveys, 94, 3085. 

Geographical poflitions. 
marks. ) 

Lakes, 76, iii, 55, 96. 
Mississippi River, 99, 3375. 
Triangulation, Missouri River, 98, 3942. 

Gtooeraphy. (See Physical — . ) 
Lake Winnipeg, 76, 389. 
Misgimppi River delta, 76, 624. 

headwaters, 70, 285; 76, 392; ii, 

436; 78, 909. 

Valley, 76, 386, 389, 401 ; 78, 855. 

North Carolina coast, 76^ 378. 
Rio Grande valleys, 76, li, 984. 
Rocky Mountains, eastern slope, 76, 

ii, 982. 
St. Francis River, 68, 468. 
Sierra Madre, 76, ii, 998. 
Tennessee River, 68, 561, 578, 579, 584. 
Western rivers, 68, 307. 

Gtooloeical surveyv. 
Fortieth parallel, 76, iii, 217. 

Gtoolo^. 
Allegheny River, 99, 2439. 
Big Sandy Basin, 78, 764. 
Black Hills, 74, ii, 630. 
Oomstock lode, 72, 1129, 1140. 
Data concerning, index to, Mississippi 

River, 96, 3708. 
Elk River, 76. ii, 173. 
Exploration ot 40th parallel, 71, 1027. 
Lake Winnipeg, 76, 392. 
Little Tennessee River, 76, 717. 
Map of, Ohio, 96, 3083. 



{See Bench 



Oeolopr— Continued. 
Mississippji River Basin, 78, 855. 
Misgissippi River Delta, 76, 624. 

headwaters, of, 78, 392; 78, 909. 

Dee Moines Rapids, 67, 286, 305. 
Recessions, Minnesota River, falls of, 

78, 916. 
Red River, 73, 651. 
Uintah Mountains, 72, 1113. 
West of 100th meridian, 76, ii, 923. 

German cements. 
American cements and, comparison, 
96, 2621. 

Gtorges. (See Ice — . ) 

Government dredges. 
Ohio River, 96, 2348. 
Rent for, 98, 1497. 

Government dredging. 
Lakes, 96, 2822; 96, 2722. 

Government dredging plant. 
Advantages from, 98, 2616; 1900, 

2444. 
Economy of, 97, 1464. 
Items of expense, 1900, 1818. 
Lakes, 94, 2238. 
Notably successful, Cape Fear River, 

99, 1508. 

Government lands. 
Railroads in, controlling, 98, 4288. 

Government piers. 
Use of, regulations, 96, 921. 

Government Printing Office. 
Building, 96, 4004. 

Government surveys. 
Ohio canals, 96, 3005. 

Grades. ( See Bridges ; Levees ; Sluice — . ) 
Best, levees, 98, 1918. 
Bridges, effect on, 79, 1461 
Levee43, 98, 3850. 
Water conduits, 93, 4283. 

Grading. {See Bank — ; Hydraulic — .) 
Bank protection, 94, 2885, 2901. 

Ghrain. 
Bargee for, 76, 512. 
Cargoes, handling, 97, 3219. 
Freight, handling, 97, 3196. 
Shipments, Mississippi River, 98, 3709. 

Granite. (/See Powdered — .) 
Crushing strength, 76, ii, 846. 
Mica in, excess of, effect, 72, 529. . 
Sills of, laying, locks, 1900, 2256. 

Grapple. 
Dipper or, dredges working as, 94, 811. 

Grass. (<Sp€ Bermuda — ; Holland — .) 
Flow in canals, effect on, 78, 1008; 78, 

294. 
Mats,* 79, 1068, 1072, 1074. 
Oats and, bank protection, 98, 1919. 
Sand movement, checking, 98, 2964; 

1900, 993, 4278. 

Gravel. {See Boxes of — ; Loose — ; Loose 
stone.) 
Banks, Ohio Blver, 86, 1840, 
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Gravel — Gontmued. 
Ballast, cribe, 99, 2635. 
Bars, forming of, 78, 842. 
Concrete, in, 1900, 978. 
Bock and, eribs better than, piers, 98, 

1761. 
Stone and, comparison of, concrete, 

1900, 978. 

Ghravity mixer. 
Ck)ncrete mixing, 1900, 821. 

Great Ijakea. {See Lakes; North and 

Northwestern Lakes. ) 
Area, 98, 2847, 2848, 2860. 
Commerce, 96, 3088. 
Definition of, 97, 3132. 
Levels, fluctuation of, 96, 3088; 98, 

2847. 

Grillage. {See Cribs; Foundations.) 
BoUonis, cribs, 68, 182, 183; 70, 191. 

filUng, loss of, 69, 146. 

Building, cribs, 96, 3119; 97, 3076. 
Foundations, gun batteries, 96, 503; 

97, 729; 98, 747. 

Groins. {See Brush — ; Bur — ; Con- 
crete — ; Counterforts; Hurdle — ; Jet- 
ties; Riprap; Spurs; Timber — .) 

Bank protection, 99, 3717, 3720. 

Building, jetties, 94, 2637. 

Missouri River. {See Vol. II, p. 750. ) 

Revetment better than, jetties, 96,3315. 

Grounding' of boats. 
Overloading a cause, 99, 3037. 

Ground sills. 
River bottoms, rising of, sills to prevent, 

98, 1411. 

Grouting. 
Anchor bolts, 1900, 2784. 

Grubbing'. 
96, 1622. 

Guard g'ates. 
Locks, 1900, 2982. 
Plans, 98, 1922. 

Guard locks. 
Concrete masonry, placing, 94, 2173. 
Culverts, 94, 2176. 
Heads, Illinois and Mississippi Canal, 

94, 2176. 
Height, slack- water navigation, 1900, 

2960. 
Sluiceways, 94, 2176. 

Guards. {See Ice guards). 

Guide cribs. 
Building, 1900, 3510. 
Eagle Harbor, Mich., 77, 848; 78, 

1139; 79, 1481. 
Locks, 96, 2269. 

Gulf of Mexico. 

Formerly extended up Mississippi Riv- 
er to Dubuque, 68, 312. 

Level, 94, 2794. 

changes, 96, 3478. 

Littoral current, 74, 738; 76, 940; 77, 
433; 81, 1353, 1369. 

Shore lines, unstable character, 79, 929, 



Golf stream. 
Velocity, 76, 379. 

Gun batteries. {See Batteries; Water- 
proofing. ) 

Gunboats. 

Wrecks of, removing, Charleston Har- 
bor, 78, 728. 

Gun carriages. 
Base rings, leveling, 1900, 977. 

setting, 1900, 935. 

Counterpoise, 81, 415. 
Rollerpath, setting, 96, 515. 

Gun cotton. 
Dynamite and, comparison, 81, 58. 
Explosive energy, 79, 36. 
Use of, New Haven, 71, 773. 

Gunfire. 
Concrete batteries, injury of, 98, 612. 
Concrete moriar platforms, effect on, 

98, 683. 
Concrete slopes, effect on, 96, 534. 

GunUfts. 
Tests, 93, 613; 96, 506; 96, 480; 97, 
619. 

Gun platforms. {See Concrete. ) 
Anchor bolts, setting without templets, 

96, 536. 
Concrete ingredients, 96, 529. 
Settlement, 98, 776. 

Guns. (/See Barbette — .) 
Coast defense, 88, 52. 
Magnets, improvised, 88, 354. 
Mounting, 96, 475; 1900, 861. 
Raising, device for, 93, 616. 
Types, 84, 7. 

Hammers. ( See Drop — ; Pile driving — . ) 
Pile driving, 93, 4241. 

Hand drilling'. 
Detroit River, 77, 935. 
Rate by, rock drilling, 68, 425; 76, ii, 
663. 

Harbor defense. 
Elements of, estimates, 84, 54. 
plans, 87, 10; 89, 5. 

Harbor fieet. 

Sea Coast defense, 81, 403. 

Harbor lines. {See Vol. I, p. 472.) 

Harbors. {See Breakwaters; Channels; 

Deep — ; Deep water — ; Discharge; 

Ice — ; Inner — ; Outer — ; Rivers.) 
Area of, Boston, 71, 882, 884. 
Cherbourg, 71, 884. 
Bars, movement of, 96, 1190. 
— tides, effect of, 96, 1190. 
Breakwaters at, 98, 2725. 
Channels, cross sections. Mobile, 97, 

1666; 98, 1426; 1900, 2166. 
Oross sections, Sandusky Harbor, 96, 
3090. 

Savannah Harbor, 96, 1237. 

Currents, velocity of, determining, 96, 

1237. 
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Harbors — Continued. 

Deep channel, breakwaters necessary 
for, Lakes, 1900, 3773. 

planning, 97» 1267. 

DepUvi in; wind, effect of, 67, 218; 68, 
164, 171. 

determining, 96, 1237. 

great increase of, 1900, 4200. 

required in lake harbors, 67, 17, 

34, 252, 255; 78, 343; 74, 213; 76, 
ii, 643; 77, 113, 947, 953. 

Deterioration of, causes, 97, 2771, 2779. 

Dikes for, 89, 764. 

Discharge, Charleston, 96, 1189. 

Savannah, 96, 1222. 

Dividing line between United States and 
other authorities, 76, ii, 656. 

Entrances, bars, 97, 2779. 

covering, breakwaters for, 74, 235. 

forces acting on, 97, 2777. 

funnel shape of, correcting, 97, 

2771. 

piers, effect of, 97, 2775. 

sand closure of, dikes to prevent, 

96, 3101. 

Gauging in, 96, 1225. 

Ice in, formation of, 87, 2353. 

Improving, jetties for, Baltic harbors, 
81, 1060. 

pier extension, economy of, 96, 

3109. 

Injury of, artificial deposits, 81, 1679, 
2485; 88, 1696; 86, 1820; 86, 
1092; 87, 724, 1983. 

city dumping in, 76, ii, 429; 77, 

928. 

obstructing and dredging rivers at 

. harbors, 76, 287. 

private dredging, 72, 205; 78, 291; 

74, 46, 207. 

private encroachments, corporate 

and, 74, 202, 207; 76, ii, 535; 77, 
828 928 

JurisAiction over, 73, 828, 887; 74, 
203; 76, 512, 826; 76, 436; 77, 828, 
928, 940; 79, 498, 1362, 1721; 81, 
742, 766, 2422; 82, 2045; 83, 1696; 
87, 724; 88, 623. 

Lines of, locating, 96, 2423; 96, 2130. 

Locks, at, 99, 2268. 

Pier extension, economy of, 96, 3109. 

Protection, detached breakwaters for, 
99, 2813, 2816, 2818. 

Remarkable improvement of, San Pe- 
dro, Cal., 1900, 4200. 

Rivers and, defence of, planning, 96, 4. 

Salt water, fresh and, quantities deter- 
mining, 96, 979. 

Sand movement, 96, 1190. 

Sewage, settlement of, 98, 2669. 

Shoaling sewage a cause, 97, 1251. 

Tides, range ot, 96, 1189. 

Savannah Harbor, 96, 1222. 

Various countries, bridging, 96, 3900. 

Harbors of refuge. {See Exterior — . ) 
Cleveland, 74, 232; 77, 963. 
Delaware Breakwater, 73, 879, 881. 



Harbors of refuge — Continued. 
Dublin, Ireland, 81, 1057. 
Exterior harbors of refuge, advantages 

of, 82, 2296. 
Holding power, experiments. Lake 

Huron^ 72, 210, 219; 78, 292. 
Jurisdiction over, 77, 928. 
Kurrachee, East Indies, 81, 1062. 
Lake Winnebago, 98, 2349. 
Mooring buoys in, 73, 293; 74, 210. 
NecessUy for, 66, iv, 141; 70, 486, 488. 

Lake Huron, 72, 209, 217; 73, 

292; 74, 209; 76, ii, 538; 77, 
926; 78, 1219; 79, 1645. 

Lake Superior, 76, ii, 328. 

Pacific coast, 77, 1049, 1055; 79, 

1801, 1805. 
Parallel piers at entrance, dangerous, 

80, 2021; 82, 2296. 
Piers, building, 97, 2071. 
Planning, points to be considered, 93, 
3253 

Point Judith, 96, 656. 

Requirements, 72, 211; 77, 1050. 
Sturgeon Bay, 76, ii, 344. 
Surveying, 97, 1432. 

Hardpan. 

Dredging, 69, 417; 70, 212; 74, 165. 
blasting and, 96, 3201. 

Harrowing. 
Dredging and, 88, 1042. 

Head mattressea. 

94,2900. 

Heads. (See Guard lock—; Jetty — .) 

Hearting. (<Se«Dredging8; Filling; Jetr 
ties; Rubblestone — .) 

Heat. {See Artificial — . ) 
Mortars, materials of, effect on, 94, 
2353; 96, 2803. 

Heavy erosion. 
Causes of, rivers, 96, 2273. 

Heavy shoaling. 
Causes, rivers, 96, 2273. 

Heliotrope. 
Surveying, 67, 564; 78, 1397. 

Hemlock lumber. 
Lock floors, 98, 2207. 

High, damn. 
Efficacy doubtful, 97, 2100. 

High-tide Jetties. 
Necessity for, Pacific coast, 98, 3357. 

High water. (<Se;« Elevations; Low wa- 
ter; Water heights. ) 

Discharge, Mississippi River, 94, 2948. 

River channels, improving, 98, 

1748. 

Gauge, 97, 3664, 

High-water marks, Mississippi River, 
94, 2787. 

Low tvater and; Atchafalaya River, 96, 
3564. 
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Hurh water— Continned. 
£ow water and; data concerning, index 
to, Mismasippi River, 95, 3708. 

MisBissippi Raver, 98, 2236; 96, 

3562. 

MiflBouri River, 98, 2236. 

slopes of, 76, ii, 501. 

Mean low and, St Johns River, 98, 

1624. 
Mississippi River, 08, 2843, 3725; 94, 
1526, 2756; 96, 3747, 3877; 96, 3477; 

97, 3667; 1900, 2543. 

Red River, 98, 1978; 94, 1451; 1900, 

2498. 
River bars, effect on, 72, 132. 
River beds, rising of, 76, ii, 477. 
White River, 97, 2491. 
Youghiogheny River, 1900, 3289. 

Highway bridgres. 
Canals, 98, 2482. 

Hired labor. 
Contract sjrstem and, comparison, 82, 
735. 

Hoister. 
Plans, 96, 1394. 

Hoisting machine. 
Levee building, 99, 3558. 

Hoistingr plant. 
Brush and stone dams, 94, 2893. 

Hoistfl. [See Cable—; Cnnes. ) 
Ammunition handling, 97, 631; 99, 
795; 1900,853,857,898. 

Holea. (See Drill—. ) 
River beds, 97, 2249. 

Holland grass. 
Sand dunes, reclamation of, 94, 2567. 

Hollow cast-iron piles. 
80, 612; 86, 843. 

Horns. (^Crib— .) 
Objections to, on cribs, 68, 240; 70, 
204. 

Hot water. 
Cement, effect on, 94, 2351. 

Hull. (See Iron—; Metal—.) 

Hurdle dams. (See Permanent — . ) 

Hurdles. (See Dikes; Groins; Spurs.) 
Bank building, 98, 1698. 

erosion, preventing, 98, 1704. 

Building, 98, 2158, 2161; 94, 1596, 
1602; 96, 2059; 96, 1718; 97, 2012; 

98, 1698, 1703. 

Dikes, 86, 1657; 87, 1564; 89, 1687; 

90, 1976; 91, 2111; 92, 1720; 99. 

2058. 
Drift, utilization of, 94, 1581. 
Effect of, 96, 2059. 
Mattresses, 94, 1602. 
Protection of, pile buttresses for, 

against ice, 96, 2078. 
River contraction, 94, 1593. 
Scour at, 94, 1594. 
Silt, arrest of, 94, 1577; 96, 1717; 97, 

2012. 
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Hyacinths. 
ObetructionSy rivers, 97, 1754. 

Hydraulic cements. 
F. P. No. 9, C. E. 
Experiments proposed, 69, 19. 
Failure, St. Louis, 76, 458. 
Mixing machine, Illinois River, 86, 

2054. 
Rock formation. Elk River, 76, ii, 176; 

79, 1417. 
Salt, effect of, 82, 2350. 
Strength determination, exi)eriments, 

82, 2345; 83, 1848. 
Teredo-proofing with, 76, 570. 
Testing, instructions lor, 96, 2750. 
Tests, 69, 19; 76, 458; 77, 583; 97, 
2847. 

summary of, 96, 2634. 

Utica, superiority of, 76, 663. 

HydrauUc dredgres. (See Centrifugal 

pumpmg — ; Dredges.) 
81, 1086; 84, 1302; 86, 769, 928; 86, 

731, 739, 883; 87, 723, 886, 1611, 1614, 

2345; 89, 1720; 90, 1598, 2007; 92, 

1034; 98, 3517. 
Agitator of, 98, 3305. 
Alterations, specifications, 98, 3181. 
Buildmg, 97, 3688. 
Cutter, disadvantages of, 98, 3170. 
Damages from storms, 94, 2616. 
Discharge pipes, 96, 3630. 

pontoon widening, effect of, 98, 

1707. 

swivel joint, 98, 1707. 

Drawings of. 97, 2046. 

Efficiency of, 1900, 4562. 

Improviseddiedges,97,2017; 98,2512. 

Inaian River, 96, 1541. 

Jet agitator. 98, 3170. 

Mississippi River, 96, 3630; 98, 3297; 

99, 3353. 
Necessity for, New York Harbor, 97, 

1056. 
Operating, 96, 3629; 96, 3632. 
Potomac Kiver, 94, 933. 
Specifications, 94, 2976; 96, 3764; 96, 

3467; 97, 3575; 99, 3353; 1900, 

4575. 
Steam tenders, 98, 3306. 
Styles, 96, 3629. 
Tenders, 98, 3181. 
Testa, 96, 3763, 3792; 96, 3632; 97, 

3618; 98, 1707, 3162; 98,3313,3327, 

3341. 
Working, economical methods, 98, 

1707. 

Hydraulic dredging. 
Bars, 96, 1378. 
Cost off determining, 96, 1379. 

Items of, 96, 1379. 

Outfit, 1900, 3904. 
Dred^gs, amount of, determining, 97, 
3619. 

Hydraulic eates. 
Movable dams, 69, 65, 529; 78, 540; 
76, ii, 608. 
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Hydraulic gateB — Continued. 
Comparison of, 75, 910, 920. 
Strains, calculation of, 76, 911. 

Hydraulic grading'. 
08, 3734, 3779. 
Banks, 05, 3774, 3825, 3830; 96, 3613; 

1900, 4913. 
Missouri River, 06, 3824. 
Nozzle used, 06, 3613. 
Revetments, 04, 3145. 

Hydraulic lifts. 
Ixxjks, 00, 3032, 3042, 3046. 

Hydraulic nxethodB. 
Dam building, 08, 2828. 

Hydraulic mining. 
Cavities of, availability for reservoir 

sites, Cal., 04, 3172. 
Detritus, 82, 2556, 2620; 01, 2996. 
.Effect of, rivers, 81, 2485, 2494; 82, 

2543, 2548; 87, 1983. 
Judicial decisions, Cal., 04, 3180. 
Methods, 82, 2546, 2551; 01, 2996. 
Rivers, effect on, 01, 2996. 
Rules, Cal., 04, 3176. 
Water used, volume, 82, 2611; 01, 

2996. 

Hydraulics. {See Currents; Discharge; 
Rivers; Survevs; Waves. ) 
Formulas, 82, 2481. 
Mississippi River, P. P. No. 13, C. E. 
Study of. Red River, 1000, 2489. 

Hydraulic vertical lifts. 
00, 3032, 3042, 3046. 

Hydrography. 
Camps, 05, 4248. 
Data concerning, index to, Mississippi 

River, 05, 3709. 
Field work, 01, 3481. 
Methods, 08, 1974; 04, 2802; 05, 3700, 

4170; 06, 3520; 1000, 2555. 
Ouachita and Black rivers, 08, 

1610. 

Southwest Pass, 00, 1886. 

Mississippi River, (see Vol. II, p. 671) . 
Missouri Kiver, (see Vol. II, p. 760). 
Pacific coast, 08, 3242. 

Hydronxetric pendulum. 
Current measuring, 07, 4094. 

I-BeaniB. 

Ceilings, batteries, 07, 630. 

Ice. (See Anchor — ; Canals; Channels. ) 
Action of. Rock Island Rapids, 67, 358. 

Wisconsin River, 76, ii, 419. 

Barriers against, Delaware River, 73, 

874, 877. 
Boring through, auger for, 08, 2964; 04, 

4240. 
Bridge piers, closing rivers with, 71, 

716. 
Channels, boats for freeing, 78, 874. 
Concrete breakwaters, effect on, 07, 

2626; 08, 2256. 
Cribs, destruction of, 75, 310, 354; 76, 

258, ii, 533. 



Ice — Continued. 

Cribs displaced by, 87, 2058. 

effect on, 68, 231; 60, 108; 78, 

294, 296; 74, 210, 220, 228, ii, 

136; 75, 57, 310, 354; 76, 258, 

ii, 633; 77, 251. 

Impact against, 68, 231. 

protection of, 68, 231; 78, 294, 

296; 74, 210, 220, 228, ii, 135; 

75. 310, 354; 76, 258, ii, 533; 

70, 1481. 

stone removed from, 70, 1735. 

Crushing strength of, 82, 786, 788. 
Damages from^ vessels, 77, 111. 
Dikes, protectmg, 74, ii, 165, 169; 77, 

224; 08, 2943. 
Formaiims of, 88, 409, 410. 

Allegheny River, 80, 1771. 

Buffalo Harbor, 87, 2363. 

Delaware and Chesapeake Canal, 

82 955 
Delaware River, 81, 822; 82, 732, 

959; 88, 744. 

Mississippi River (Upper), 84, 

1620. 
Foundations, effect on, cribs, 87, 2058. 
Hurdles, protection of, 05, 2078. 
Mattresses on, weaving, 05, 3960. 
Movement of, 01, 2130. 

ice piers, effect of, 00, 921. 

stone supeFstructuree, effect on, 

80, 2073. 
Piers and breakwaters, protecting, 78, 

294, 296; 74, ii, 135; 75, 57, 320. 
Piles, lifting of, 81, 618. 
Pressure, piers, against, 82, 786; 87, 

2076. 
Resistance to, pile dikes, 80, 861. 
River beds, changes in, 80, 1771; 82, 

695. 
Vessels, protecting, sheer booms, 78, 
828; 70, 1363. 

Ice boats. 
Baltimore Harbor, 82, 956. 
Delaware River, 88, 600. 

Ice boring^s. 
04, 2263; 05, 4240. 
Machine for, 03, 2963; 05, 4240, 4241. 

Ice dams. 
Floods cause of, 60, 108. 
St. Clair River, 70, 164. 

Ice dikes. 
Currents, effect on, 03, 1146. 

Ice gorgres. 
80, 1811. 
Susquehanna River, 05, 1170. 

Ice guards. 
Cribs, 07, 2809. 

Ice harbors. 
Building, rivers, 05, 2233; 07, 2206. 
Chester, Del., 75, ii, 183; 77, 262. 
Chester, Pa., 88, 2690. 
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Ice harbors — Continued. 
Delaware River, 71, 693, 705; 78, 882; 

74, ii, 134, 151; 78, 434, 437; 79, 

429. 
EasentialB of, Missifisippl River, 82, 

1769. 
Floating pontoons for, 86, 834; 87, 

804. 
Iron barriers for, Delaware Bay, 88, 

786; 86, 842. 
Marcus Hook, Pft., 88, 2690. 
Mooring posts, 94. 1771. 
Muskingum River, 96, 2103. 
New Castle, Del., 94, 874. 
Ohio River, 78, 814, 820, 828; 70, 

1355 1366. 
Hie dikes for, 1900, 4989. 
Plannjing, rivers, 96, 2219. 
8t Louis, 77, 506; 78, 679. 

loe piers. 

88, 702; 90, 2166; 92, 948, 1963. 
Designs, rivers, 98, 2446. 
Ice, effect on, 90, 921. 

movement, effect on, 90, 921. 

Tests, New Castle, Del., 93, 1196. 

Ice surveys. 
94, 2263; 96, 4229, 4237. 
Equipment for, 96, 4245. 
Ptuty oiganization, 96, 4236. 
Precautions, 96, 4229. 
St. Marys River, 96, 4235, 4240. 
Sounding, precaution, 96, 4229. 

Illegal dumping. 
Suits, 1900, 4520. 

Uliixninated gauges. 
90, 2178. 

Impounding dams. 
Plans, mining debris, 1900, 5040. 

Improvement. 

Works of^ small; informal contracts for 

98, 2613. 
inspecting, steamboat for, 98, 

2759. 
Improvement of rivers and harbors. 
(See Vol. I, p. 12; Vol. II, p. 1342.) 

Improvised dredging steamer. 
C&pe Fear River, 96, 1338. 

Improvised sand blast. 
Rusty ironwork, cleaning, 98, 1926. 

Inclined planes. 
Canals, 74, 498, 550, 552, 555; 76, 770, 

879; 76, ii, 82, 100; 77, 682. 
Locks and, comparison of, 74, 498, 550, 

552, 555; 76, 770, 879; 76, ii, 82, 

100; 77, 682. 

Inclined ways. 

Building, snag boat, hauling out, 98, 
1853. 

Industries. (^ Iron — .) 

Inefficient vials. 
Precise leveling, 98, 4136. 

Infiltration. 
Wells, 76, 535. 



Inflated air bags. 
Wrecks, raising, 98, 1234. 

Informal contracts. 

Advantaces of, small works, improve- 
ment, 98, 2613. 
Inlet pipes. 

Locks, 94, 2303. 

Inner harbor. 
Waves, preventing, piers, 78, 204. 

Inspection. (See Dredging.) 
Dredging, 98, 2224, 2751 . 
Rock, removing, 98, 2751. 
Steamboat for, river and harbor im- 
provement, 98, 2759. 

Instruments. 

Error, determining, lake survey, 72, 
1048, 1103; 76, Si, 64. 

Insulated cable. 
Tests, 90, 419. 

Insulation. 
Multiple cable, tests, 98, 656. 

Integration. 
Discharge, observations, 1900, 5385. 

Intermediate lock gates. 
Designing, 96, 3029. 

Iron. (<S^ Steel.) 
Corrosion of, lake water, 68, 156. 
DeposiUtot Cumberland River, 71, 482; 
79 1429. 

Elk River," 76, ii, 172. 

Green River, Ky., 80, 1810. 

Virginia, 74, ii, 104. 

Salt water, effect of, 79, 447. 

Iron barriers. 
Ice harbors, 82, 786; 86, 842. 

Iron bridges. 

Vibration, effect of, 76, ii, 680; 77 
1099, 1102. 

Iron comers. 
Strengthening crib piers, 97, 2809. 

Iron frames. 
Gauge bulletins, 97, 1940. 

Iron framework. 
Changes, Washington Monument, 98, 
3716. 

Iron hulls. 
Wooden and, comparison, snag boats, 
74, 369. 

Iron industries. 
Ohio, 96, 3081. 

Iron lining. 
Tunnels, 99, 3802. 

Iron lock gates. 
74, 787. 

Iron ore. 

Big Sandy River, 1900, 3413. 

Iron piers. 
Description of, 71, 668; 76, 267; 78, 

431. 
Foundations of, screw piles, 71, 665; 

74, ii, 133; 76, ii, 174; 76, 267; 77, 

256. 
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Iron piers — Continued. 
Lewes, Del., 82, 782; 86, 838. 
Propoeed for Delaware Bay, 82, 781; 
86, 842. 

Iron-pile brid^. 
Building, 89, 465. 

Iron-pile wharfs. 
Planning, 06, 3494. 

Iron sheathingr. 

Break watere, ice protection from, 74, 
210, ii, 135, 228; 78, 320. 
Iron tie-rods. 

Cribe, strengthening of , 98, 1044. 

Pile piers, 68, 156. 
Ironwork. (*Siptf Bridges; Rusty — .) 

Concrete and stone lot^ks, 94, 1996. 

Strength of, bridges, 72, 286, 291. 

Irrisration. (iSee Arid regions.) 
Navigation interests and, conflict, riv- 
ers, 98, 3292. 
Nile, 76, 556. 

Reservoirs, 98, 2852, 2864, 2878. 
San Joaquin Valley, H. Ex. Doc. 290, 

43d Cong., 1st sees. 
Works for, 98, 2871. 

Islands. (iS!?« Artificial — .) 
Artificial islands, for dredgings, 1900, 

1619. 
Forming of, 76, ii, 447. 
Remov^, Philadelphia Harbor, 99, 

1330. 
Wearing away of, Boston Harbor, 71, 

885. 

Jams. {SeeJyTiit — ; Log — .) 
Breaking, river drift, 97, 1885. 

Jet. (See Water—.) 

Jet agitator. 
Advantages of, hydraulic dredges, 98, 
3170. 

Jet dredgre. 
96, 1724; 98, 1706. 
Improvised, 97, 2043. 
Working, method of, 97, 2015. 

Jetties. {See Breakwaters; Brush — 
Brush and rock — ; Brush and stone — 
Concrete ; Curved — ; Dikes ; Double — 
Floating — ; Gabions; Longitudinal — , 
Piers; Pile — ; Pile and brush — ; Pile 
and stone — ; Portable — ; Random 
stone — ; Reverse-curve — ; Riprap — 
Rock — ; Seacoast — ; Sheet-pile — 
Sides of — ; Single — ; Spur — ; Stone — 
Submerged — ; Transverse—; Wattled 
pile — . ) 

Absorption, advancing shore line, 94, 
2474. 

Advance scour, controlling, 94, 2517. 

Baltic Harbors, 81, 1060. 

Bars between, 97, 2016; 99, 1695. 

St. Johns River, 96, 1601. 

Bars, effect on, 94, 2568; 96, 1798; 
1900, 4470. 

Benefit from, river mouths, 98, 3489. 



Jetties — Continued . 

Bhusting and, channel forming, 98, 
1539. 

Breakwaters and, channel deepening, 
96, 574. 

Brush in, 73, 444, 448; 74, 336; 75, 
219; 76, 189, ii, 403; 79, 732. 

delivery of, 1900, 4243. 

filling of, 98, 1885. 

stone and, 80, 596, 922, 924, 964, 

1228, 1271; 81, 502, 1044, 1052, 1061, 
1101, 1114, 1179, 1328; 82, 1147, 1201, 
1445, 1468; 88, 879, 895, 907, 1048, 
ia52, 1074, 1440; 84, 1162, 1163; 85, 
824, 1251, 1423; 86, 1069. 
• Building, 1900, 2294. 

plant far, 98, 29W; 99, 3261. 

Galveston Harbor, 96, 1532. 



scour, preventing, piles omitted, 

98, 2955. 

tramway, 94, 2564. 

trestle, extension of, 98, 2954. 

repairing, 98, 2952. 

Winyaw Bay, 96, 1349. 

Canal boats filled with stone used, 66, 

ii, 36; 76, ii, 103. 
Careless arrangement, effect of, 74, 345. 
Oiannels, unattributable to, St. Johns 

River, 96, 1591. 
changes in, 98, 1507, 1616, 1618, 

1802; 96, 1196, 1310; 97, 1478, 

1534; 1900, 4434. 

deepening of, 98, 3571; 94, 1110. 

depths in, fluctuation of, 93, 1802. 

formation of, 1900, 2293. 

sand movement, 94, 2468. 

south. (See South Pass, Vol. II, 

p. 697.) 
C(mcreU in, 66, ii, 36; 68, 500, 512; 71, 

545; 79, 806, 926; 80, 1126; 

81, 1064; 82, 1480, 1486; 87, 

818; 1900, 2294. 

blocks of, 80, 1126. 

caissons filled with, 79, 926. 

Cost of, 72, 358; 76, 677, 685; 78. 466, 

1195. 
Cross section, 89, 1316, 1318. 
Cumberland Soimd, 76, 459. 
Currents, control over, 98, 3315. 
Curv'es of, pile driving in, 94, 2544. 
Danube, 76, 219. 
Deepening bv, greater than expected, 

1900, 4298. 
Deep-water mattresses, 91, 3187. 
Designs, 1900, 2294. 
Deterioration, Connecticut River, 98, 

950. 
Dredging and, comparison, 96, 1636. 

preferable, Pensacola Harbor, 96, 

1657. 
Drift, effect of, 94, 2636. 
I^ect of, 93, 1600; 94, 2568. 

channel deepening, 94, 1110. 

Charleston Harbor, 95, 1424. 

Coos Bay and Harbor, 94, 2562. 

Coquille River, 94, 2656. 
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Jetties — Continued. 
Effect of, deltas, 74, 785; 76, 980. 

St. Johns River, 06, 1592. 

sand drift, arrest of, 68, 830; 70, 

457; 72, 936. 
sand movement, controlling, 76, 

320; 08, 3011. 

shoals, seaward movement of, 08, 

1283. 
EndSy har formation at, 04, 2578. 

depths at, 06, 1735. 

distances apart, 06, 3531. 

shoaiing, 84, 1245. 

beyond, metho<l of studying, 

08, 1458. 
Enrockment, planning, 1000, 4450. 

profile, 04, 2564. 

settlement, 1000, 4474. 

Extending^ 1000, 2426; 04, 2654; 1000, 

4445. 

plant for, 1000, 4449. 

sand impounded by, 04, 2562. 

sand movement, preventing, 08, 

1328. 

scour, 1000, 4288. 

Failure of, shore protection, 76, 490; 

70, 997. 



Vistula River, 74, 837, 848. 



Favorable effect of, Sabine Pass, 04, 

1377. 
Filling of, bundles of brush, 08, 1885. 
Flow concentration, 07, 2016. 
Forms, various; cost, 80, 928; 81, 1067, 

1123, 1132, 1356; 88, 688, 
Foundaticms, 1000, 4469. 

economy in, 00, 3261. 

mats for, 04, 1378; 06, 1509; 04, 

1378 2518. 

mattresses, 1000, 4245, 4438. 

Cumberland Sound, 06, 1509. 

discarding, economy in, 08, 

2954. 

necessity doubtful, 1000, 

4438. 

needful. Pacific coast, 04, 

2518. 
rock and; mattresses prefer- 
able, 06, 1774. 

rock preferable, 1000, 

4245. 

subsidence of, 88, 1323, 1328; 02, 

1508. 
^— thin mattresses, advantages of, 

04 2518 
Gabions, 80, 1208, 1222. 

Galveston, 86, 1295. 

Government plant for building, rent of, 

08 2964. 
Groins, building:, 04, 2637. 
Harbor improving, Baltic, 81, 1060. 
Heads of, designs, 1000, 2296. 
Hearting, oyster shells expensive, 07, 

1328. 
Height, 02, 1359. 
Holland rivers, 80, 1271. 
Incomplete jetties, deterioration, 08, 

950. 
Obstructions, 00, 1158. 
Lakes, 76, 966, 972. 



Jet ties — Continued. 

Large bars, effect on, 03, 3310. 

stone, derrick scows for handling, 

04, 1102. 

Length, determining, 70, 782. 

Materials for, placing, 04, 1101 

sheet piles, 88, 437. 

storage platform, 1000, 4448. 

Mats, teredo attacks, 82, 1188; 86, 
1312. 

Mattresses, building, 04, 2514, 2566. 

deep-water mattresses, 01, 3187. 

foundation. (tSee above. ) 

necessity for, doubtful, 1000,4438. 

placing, 1000, 4287, 4469. 

planning, 1000, 4450. 

teredo attacks, 82, 1188; 86, 1312. 

Objectionable, tidal rivers, 71, 749, 
751. 

Oblique to current, effect, 70, 524. 

Oysternghell hearting, 07, 1328. 

Piles, concrete substituted, 06, 509. 

deterioration, 1000, 4475. 

drift, injury from, 04, 2556. 

pile driving, 04, 2543. 

teredo attacks, 1000, 4475. 

Profiles, 06, 3366, 3560. 

Key West, 08, 1658; 06, 1326. 

St. Johns River, 06, 1310. 

Proper heights, 06, 1310. 

discussion of» 1000, 4437. 

Proper location, studv of, 06, 1191. 

Protecting cribs for, 03, 1799. 

Rapid effect of, Charleston Harbor, 04, 
1105. 

Repairing, 1000, 1730. 

mattrenses, 03, 1576. 

ReretmerU of, advantages, 06, 3315. 

groins better than, 06, 2217. 

Riprap, handling, 07, 1799. 

Rivers, effect on, 73, 232; 74, 785; 76, 
218; 76, 459; 70, 1173. 

improving, Holland, 80, 1271. 

mouths of, 74, 833, 878; 76, 951, 

953, 980. 

Brazos River, 76, 938. 

Rhone, 76, 965. 

shallow, improvement of, 72, 

139; 76, ii, 399. 

tidal, effect on, 86, 681. 

Rock, 06, 1424. 

delivery of, 1000, 4242. 

distribution of, Charleston Har- 
bor, 06, 1424. 

dumping, 1000, 4476. 

arrangements for, 06, 3253. 

handling, 04, 2567. 

placing, tramway, 04, 2544. 

tests, 06, 3217. 

Sand deposits between, 00, 1598. 

Sand drift, arrest of, 68, 830; 70, 457; 
76, 320. 

Sand formations near, 06, 3276. 

Sand movement, control, 08, 3011. 

effect on, 08, 1127. 

near, 1000, 4201. 

Scour, 03, 1441; 00, 1553; 1000, 
4181, 4288. 

advance, 04, 2515. 
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Jetties — Continued. 
Scourj control of, 94, 2545. 

fill and, 96, 3286. 

preventing, mattresses di8car(]e<I, 

98 2949. 
Settlement of, 97, 1801. 
Sheet piling in. 88, 437. 
Shoals, scour tnrough, 97, 2016. 
Shore protecHm, 71, 893; 74, ii, 325. 
relation to, 78, 453; 74, 332; 76, 

629. 
Shore receasion, South Pass, 99, 1819. 
Shores protected by, length, 79, 139, 

357; 74, 832; 76, 629, ii, 406. 
Sides of, scour, 82, 1196. 
Slopes, revetting, advantages from, 96, 

3315. 
Spursy 1900, 4451. 

effect of, 94, 2548. 

Stone barees, 97, 1799. 

Stone for, breakage of, 98, 2953. 

chips useful, 94, 1231. 

delivery of, 94, 2503. 

deterioration in jetty, 96, 3314. 

dumping, 96, 3360. 

handling, 94, 1102; 97, 1799. 

placing, 96, 1194. 

trestlework, 94, 2517. 

sizes of, 98, 2964. 

as quarried, 98, 2959. 

three classes, 98, 1615. 

weighing, 94, 1392. 

Stonework, Charleston Harbor, 94, 

1108. 
Storage platforms, 1900, 4448. 
Storms, effect of, 97, 1796; 1900, 1277. 
Subsidence, 99, 1597. 

Sabine Pass, 94, 1377. 

Successful jetties, Charleston Harbor, 

96, 1426. 
Supplemental dikes, 97, 1393. 
Tests, storm, 94, 2636. 
storm waves, Charleston Harbor, 

94, 1105, 1110. 
Thirty-five foot channel, Southwest 

Pass, 99, 1867. 
Tidal rivers, effect, 71, 749, 750; 72, 
830; 76, 477; 78, 551, 558; 86, 
681. 

range at various jetties, 96, 3631. 

Timber capping, deterioration, 96, 

1728. 
Tombigbee River, 76, 496. 
Tramways, 1900, 4278. 

extending, 94, 2566; 96, 3362. 

repairing, 94, 2635. 

Trestles, repairing, 98, 2952. 
Undermining, preventing; revetment 
and groins, the first preferable, 
96, 3315. 

spurs for, 94, 2548. 

stone, placing, 96, 3312. 

Various jetties, ends, distances apart, 
96, 3531. 

phvsical data concerning, 96, 

3531. 
tidal range, 96, 3531. 



Jettie*— Continued. 
Vernon Harcourt on, 88, 1136. 
VxdniJty of, accretions, 97, 3372. 

current changes, 96, 11^. 

deepening progressive, 99, 1959. 

depths, increase of, 96, 1798. 

enormous accretions, 98, 3141. 

extensive erosion, 98, 3288. 

sand formations, 96, 3276. 

sand movement, 94, 2637; 1900, 

4201. 

scour and fill, 96, 1536. 

shoaling, 94, 2633. 

shore revetment, 96, 3255. 

Vistula River, 79, 1012. 

Voids in, effect, 82, 1434. 

Waves, effect of, 90, 1568. 

Wing dams, 94, 1336. 

Wisconsin River, 76, ii, 399. 

Work of, supplemented by dredging, 

97, 1393. 

Jointer. 
Torpedo wires, 89, 494. 

Judgment firing'. 
Stations, submarine mines, 98, 744. 

Junctions. {See Artificial — ; River — .) 

Xidwells Meadows. 
Potomac River, 96, 1207. 

Kyanised timber. 
82, 2456. 
Cost, 82, 2457. 
Strength, 82, 2459. 

Labor. 

Contract, hired and, comparison, 66, 
14; 67, 97, 470; 70, 182; 71, 174; 
76, 248, 460, 685; 76, 657, 659, 661, 
671, ii, 524, 657; 77, 514, 544; 78, 
508, 709, 758, 770, 1139, 1164, 1191; 
79, 1520; 92, 2591. 

Ijadder dredges. 
90, 726, 3237. 

Lakes. {See Channels; Discharge; 

Great — ; Natural — ; North and North- 
western — . ) 
Bed, character of. Lake Michigan, 89, 

2035, 2162. 
Breezes, land and lake. Great Lakes, 

67,600. 
Depth of, Lake Erie, 68, 966. 
Dischai^, rainfall and, ratio. Great 

Lakes, 68, 962. 
Elevation of. Lake Winnipeg, 68, 309. 
Forming of, Mitsiasippi River, 78, 912, 

79, 1010. 
Geographical positions. Great Lakes, 

76, iii, 65, 96. 
Harbors, jetties. Great Lakes, 76, 966, 

972. . 
piers, proper width between, QQ, 

26,27. 
Height of, variation of, investigation, 

98, 3774. 

Latitude, determining,71, 1014; 72,1054, 
1118; 76, ii, 864; 76, iii, 92. 
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Lakes — Continued. 
Latitude, dttennxnmg, probable error, 

Great Lakes, 76, 1178. 
Natural reservoir sites, 98, 2821, 2846. 
Origin of, ooasts, Gulf and Atlantic, 

76, 393. 
ChUletaqf, current velocity, Great Lakes, 
68, 961; 70, 556. 

deepening, Great Lakes, 82, 2470. 

Physical characteristics of, 76, 389. 
Precise levels. Great Lakes, 76, iii, 

70; 77, 1106, 1189; 78, 1408. 
Reservoir sites, 08, 2821, 2846. 
Rivers, effect on, 98, 2849. 

generally shallower than, 78, 912. 

Shores of, surveys, 98, 4372. 
Steamboats, earueet, Great Lakes, 67, 

225. 
Surfaces, range of. Lake Cham plain, 
71, 1019. 

winds, effects of, 97, 2777. 

Tonnage. Great Lakes, 74, 590. 
Vessels, dimensions, Great Lakes, 67, 
227; 257; 72, 220; 74, 592, 614; 
76, u, 431. 

tonnage, Great' Lakes, 74, 590. 

Water of, iron, corrosion of, Great 

Lakes, 68, 156. 

Ijand. {See Government — ; Public — ; 

Reclaimed — ; Sites; Swamp — .) 
Breezes, lake and land, 67, 600. 
Cost of, canals, 96, 2416, 2447. 
Leases of, canals, 96, 3046. 

Green and Barren rivers, 96, 2274. 

Muskingum River. {See Vol. II, 

p. 799. ) 
Locating, canals, 98, 2483. 
Locks, Muskingum River, 97, 2371, 

1900, 3309. 
Bedaimvig, 96, 1027. 

dredgings for, 96, 1206, 3419. 

Sale of forts, 94, 461. 

Southern, richer than Holland's, 1900, 

1898. 
Water and, evaporation on, 69, 603; 

70, 570. 

Land sheet. 
Lock and dam sites, 1900, 2786. 

Ijand walla. 
Design, locks, 1900, 2973. 

Iiatch. {See Safety — . ) 

Ijateral canals. 
Advantages of, rivers, 97, 2251. 

Ijateral movement. 
Locks, gates, 93, 2482. 

Ijatitude. {See Astronomical observa- 
tions; Longitude. ) 

Determining, P. P. No. 11, C. E. 

Colorado, 78, 1224. 

Dakota, points in, 74, ii, 609. 

probable error, surveys, 78, 1178. 

surveys, 71, 1014; 72, 1054, 1118; 

76,ii,864; 76,ui,92. 

Observations, 94, 3329. 

Stars, 94, 3391. 



i Ijatrines. 

Batteries, 99, 798; 1900, 898. 

Launching. {See Cribs. ) 

Laws. {See Act of Congress; Bridge — ; 

also Vol. Ill, p. 1655.) 
Bridges, 82, 2008. 
Contracts, unfavorable effect on, 67, 

66, 97, 156, 168, 183, 268, 377, 394, 

416, 423, 431. 
Mississippi River Commission, 97, 

3572; 99, :«51. 
Riparian rights, 1900, 4414. 

Lead lining'. 
Leakage, preventing, miter sills, 98, 
1432. 

Lead sheets. 

Stone, placed between, effect of, 76, ii, 
826. 

Leaka^. (See Bins; Foundations; 
Lock—; Miter sills; Needle dams; 
Reservoirs; Seepage; Water supply. ) 

Leaks. («S^« Cofferdams; Embankments; 
Levees; Seepage. ) 
Batteries, 1900, 898. 
Cofferdams, 98, 1726; 94, 1956; 98, 
2093. 

countercoffers in, 98, 2125. 

Concrete surfaces, 1900, 1025. 
Dams, 92, 2075. 
Dredge bins, 98, 1498. 
Embankments, 98, 2433. 
Foundations, locks, 94, 2166. 
Levees, 97, 3821. 
Locks, 73, 287; 98, 1886. 
Miter sills, locks, 98, 1432; 99, 1704. 
Needle dams, 98, 2146. 
Reservoirs, 96, 3965. 

Leases. {See Waterpower — . ) 
Land and water. {See Muskingum 

River, Vol. II, p. 779.) 
Water power, Green and Barren rivers, 
96, 2274. 

Leg's! proceedinsrs. {See Vol. I, p. 11.) 

Leg^lation. {See Bridges; also Vol. I, 
p. 11.) 

Levees. {See Banks; Capping — ; Con- 
crete — ; Dikes; Crevasses; Embank- 
ments; Old — ; Revetment; Sink- 
ing—; Sloughing.) 

91, 3409. 

Banquettes, 99, 3575. 

Best cross section, 91, 3648. 

Best designs of, 98, 3353. 

Best grades, 93, 1918. 

Building, 90, 3289, 3,317; 91, 3704; 92, 
3241, 3246; 96, 3813; 96, 3703, 
3721; 98, 3353, 3449. 

costs, 97, 3787. 

decrease, 96, 3877. 

varying, 98, 3422. 

dredge used, 96, 3922; 99, 3640. 

ceneral methods, 94, 3004. 

Hoisting machine used, 99, 3558* 
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Levees — Continued . 
BuUdtnOy machine, Mississippi River, 

03, 3855. 
matured plan, necessity for, 98, 

1748. 

mechanical device, 00, 3644. 

methodSf economical, 06, 1878. 

general, 07, 3812. 

San Diego, CaL, 77, 997. 

specification, 00, 3571. 

Capping, methods, 07, 3796. 
Commissioners, act appointing, Mis- 
sissippi River, 08, 1635. 
Concrete for, 1000, 4913. 
Condition of^ Louisiana, 76, 599. 

Mississippi River, 76, ii, 596. 

Missouri Kiver, 76, 588. 

Connecting of, surveys for, 1000, 2500. 
Crevasses, closing, 84, 2866. 

closure, 84, 2866. 

repair, 08, 1782. 

Cross section of, Mississippi River, 68, 

470, 472, 473; 60, 344; 72, 438; 

74, 391; 76, 552, 555, 562, 564, 

587, 593, 626; 78, 1384. 

proper, 06, 3812. 

proposed, Mississippi River, 71, 

. 381; 74, 386; 76, 628. 

Data, index to, Mississippi River, 06, 

3710. 
Destruction of, St. Francis bottom, 74, 

381. 
Drainage of, 1000, 4861. 

methods. 07, 3818. 

Drams, 03, 3854. 

^ed of, Mississippi River, 70, 1017, 

1021; 06, 3658. 
— ^ channels, deepening, Mississippi 

River, 06, 3624. 
Enlargement, 08, 1782. 
Erosion of, causes, wave wash, 1000, 

4861. 
Failure of, reasons, 07, 3789. 
Flood heights, effect of, Mississippi 

River, 04, 2967. 
Floods, action of, lessons from, 07, 

3543, 

controlling, 1000, 2845. 

effect on, 06,3649. 

Foundations of 06, 3812. 

exploring, 1000, 4862. 

Grades, 06, 3808. 

best, 03, 1918. 

Mississipf)! Kiver, 03, 3850. 

Height of, raising, methods, 07, 3816. 

Holknd, 76, 563. 

India, 76, 552. 

Leaks in, stopping, methods, 07, 3821. 

Location of, Mississippi River, 76, 557. 

Machine, 00, 3558. 

Mississippi River. {See Vol. II, p. 668) , 

68, 468; 60, 313, 322, 327, 335; 

74, 380; 76, 536, 548, 564, 668; 

81, 2731, 2740; 82, 2753, 2766; 

83, 2148; 84, 2422; 86, 1713, 

2547, 2566, 2873; 87; 2766. 
section, 84, 2863, 2866. 



LeveeB — Continued. 
Missouri River. {See Vol. II, p. 750. ) 
National control, necessity of, 08, 1748. 
Nile, 76, 556. 
Overflow, causes, Mississippi River, 05, 

3644. 
preventing, Mississippi River, 05, 

3625. 

lawsuits, 04, 2713. 

Permanent bench marks, 1000, 4861. 
Principles, general, 68, 470; 75, 549. 
ProtecHng, 74, 383; 76, 555; 00, 3289, 

3317; 01, 3704; 02, 3241, 3246; 

06, 3808; 07, 3730. 

crawfish, against, 84, 2863. 

Mississippi River, 76, 555; 96, 

3721; 07, 3753. 
Repairing, 00, 3289, 3317; 01, 3704; 

02, 3241, 3246. 

tnethods, 07, 3827; 08, 3449. 

general, 07, 3812. 

improved, 06, 3900. 

Mississippi River, 06, 3721. 

Revetment, 03, 3854. 

River beds, effect on, 00, 3093, 3105. 

Sand boils, 00, 3571. 

Sections, Mississippi River, 08, 3850. 

Seepage, 00, 3563. 

preventing, 08, 3353. 

Settlement of, 07, 3747. 
Sinking of, 00, 3642. 
Slopes of, 06, 3808. 

Mississippi River, 78, 1384. 

Sloughing, 00, 3642. 

treatment of, 07, 3820. 

Strengthening of, methods, 06, 3808, 

3812. 
Successful, Mississippi River, 06, 3625. 
Surveys, 07, 2127. 

Mississippi River, 06, 2721. 

Systems of, errors, Mississippi River, 

76, 550. 
Use of, roads, 1000, 4862. 
Value of, rivers, improvement of, 88, 
2148. 
Leveling:. {See Base Lines; Cribs; Pre- 
cise — ; Reciprocal — .) 
00, 1737. 

Base rings, gun carriage, 1000, 977. 
Cribs, 1000, 4127. 
Improved methods, 1000, 2552. 
Missouri River, 04, 1751. 

Level line. 
Lockage, equation, 74, 536, 556, 558; 
78, 738. 

Levels. i^See Bench marks; Precise — ; 

Summit — ; Transalluvial — ; Water — ; 

Wye-.) 
Adjustment of, Louisiana) 06, 1903. 
Changes, Gulf of Mexico, 06, 3478. 
Data, index to, Mississippi River, 06, 

3704. 
Fluctuation, Great Lakes, 08, 2847. 
Gulf of Mexico, 04, 2794. 
Mississippi River, 78, 1387; 70, 1892, 

1942; 06, 3534; 1000, 4606. 
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Levela— Continued. 
Miasonri River, 94, 3114. 
Ouachita and Black rivers, 98, 1607. 
Running, instructions for, 1900, 3406. 
Washington Monument, 1900, 5236. 

Lewis holes. 
Stone, 98, 3007. 
Styles, stone, 94, 2308. 

liift lock. 

Entrances^ designing, 97, 2294. 
plans, 96, 2042. 

liifts. See Gun — ; Hydraulic — ; Hy- 
draulic vertical — ; Lock — . ) 
10-f. most advantageous, locks, 76, ii, 
131. 

laft walls. 
Deeignmg, locks, 1900, 2976. 

laght draft. 
Steamboats, loading, rules for, 96, 

2282. 
Strength, inconsistent with, dredges, 

78, 812. 

laght-houses. {See Old—. ) 
Foundations, of, pier ends, 1900, 4078. 
8^ marUng, Chicago Harbor, 94, 2133; 

96, 2699. 
surveys, 94, 2133. 

liighting. ( See Batteries ; Breakwaters ; 
Electric — ; Locks.) 

laghtnine. 
Effect 01, Washington Monument, 92, 
3387; 1900, 5234. 

laight-ship. 

Breakwaters, marking of, 99, 2768. 
Idine. (iSSe« Hydraulic — ; Quicklime.) 
Cement, effect in. 96, 2803. 
Slacking of, vessels fired by, 74, ii, 286. 

Idmestone screenings. 
Mortars, 96, 2803. 
Tests, 94, 2325. 

liines. {^See Feeder — . ) 

Expansion of, defective soundings, 74, 
687. 

laining, {See Iron — ; Lead — ; Sluices; 
Steel—. ) 

Lining over. 
Booms for, rapids, 96, 3381. 

Ijittoral currents. {See Shores. ) 
Brazos River, 97, 1839. 
Directions of. Pacific coast, 1900, 4444. 
Gulf of Mexico, 74, 738, 75, 940; 76, 

379; 77, 433; 81, 1353, 1369. 
Long Island Sound, 69, 414. 
Newburyport, Mass., 88, 437. 

lioaded poles. 
Currents, measuring, 96, 1204. 

Ijoading room. 
Submarine mines, 98, 759. 

Locations. {See Sites.) 

Lockage. 

Boat lai^er than lock, 98, 2184. 



Lockage — Continued. 
Equation of, to level line, 74, 536, 556, 

558; 78, 738. 
Lake Superior to Mississippi River, 96, 

2415. 
Time required, 74, 495, 505, 535, 538; 

78, 738; 96, 1821. 
Water-supply for, 78, 1008; 76, 519, 

526, 529; 77, 704, 707, 724, 756, 770; 

78, 293. 

Lock gates. {See Intermediate — ; 

Iron — ; Steel — .) 
1900, 4349. 

Abutments, designing, 1900, 2975. 
Anchors for, 1900, 2982. 
Assembling of, 96, 2902. 
Brunots, 74, 407, 475; 75, ii, 608. 
Building, 98, 2018. 
Caisson type, action of, 97, 2356. 
Calking machine. 96, 2787. 
Cascades, 78, 1334. 
Concrete locks, 1900, 4349. 
Designing, 1900,2978. 

calculations, 95, 3034. 

novel, 74, 787, 819; 77,581; 78, 

804. 
Des Moines Bapids, 70,299; 76,663; 

78 736. 
Erecting of, 95, 2909. 
Failure of, 72, 444, 453, 460; 77, 618. 
Forms, 91, 3343, 3352, 3353. 
Fox River, 76, ii, 416. 
Friction coefficient, 75, ii, 839; 76, ii, 

52. 
Hanging of, 76, ii, 416; 77, 618. 
Large, 97, 2976. 

distortion, 95, 3041. 

Largest, U. S., 73,452,460; 78,804. 
Lateral movement, provision for, 93, 

2482 
Life ofi 98, 2187. 
Louisville and Portland canal, 72, 452, 

460; 77, 610; 78, 780. 
Lower, designing, 95, 3029. 
Material for, 95, 3028. 
MUer «//, attaching, 72, 460; 78, 736, 

743. 
fwlure of, 72, 452, 460; 78, 734, 

736, 742. 
Movement of, transverse to lock, 78, 

804. 
Operaiinq, appliance for, 87, 1742. 

chains, undesirable, 98, 1800. 

machinery for, 75, 782; 76, 664; 

77, 539, 540, 618, 734; 78, 741, 
773, 804; 79, 1152, 1155, 1284, 
1294; 96, 3272; 97, 2976. 

obstniction of, sediment, 76, 759; 

77, 611, 618; 78, 743, 781, 
787; 79, 1294. 

weeds, 78, 741. 

power for, 98, 1921. 

steam for, 80, 1730; 81, 1904. 

Paint for, best, 1900, 4331. 
Paintinff, 1900, 4331. 
Plan, wide locks, 78, 804. 
Pressure, 91, 3351. 
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Lock ^te»--Continued. 
RaimnK of, repair, 93, 2482. 
Rapid decay, 96, 2361. 
Recesees for, sheathinf]; of, rapid decay, 

96, 2360. 
Repairing, 98, 2482. 

draining canal, 99, 2549. 

raising tor, 93, 2482. 

St. Marys Falls Canal, 77, 922. 

Sills, designing, calculations, 96, 3040. 

Starting of, facilitating, device for, 96, 

2359. 
Strains, discussion, 72, 452, 460; 76, 

910; 78, 734, 742, 1338. 
Stresses, calculating, 96, 3037. 
Suspended form, 86, 1757. 
Tests of, 96, 3587. 
Timber of, preservation, 78, 780. 
Types of, 96, 3029. 
IcarCf combination, 76, ii, 416. 



safety latch, 98, 1734. 

Wide Lock, 78, 804. 



Locks. (Sec Brick — ; Canal—; Cement; 
Concrete; Guard — ; Lift — ; Ma- 
sonry — ; Missouri River, Vol. II, p. 
750; Pneumatic — ; Slack water navi- 
gation ; Stone — ; Wide — ; Woo<len — . ) 
90, 2590; 91, 1745, 3333, 3350; 92, 

Atlas, 940, 1997; 94, 99. 
AimtmenUy 98, 2482. 

building, 1900, 3507. 

deterioration of, checking, 93, 

2493. 

grading, 1900, 3511. 

protecting, 1900, 3511. 

quicksand flow, preventing, 98, 

2125. 

repair of, 98, 2143, 2149. 

Approaches of, building, 97, 2968. 

excavating, methods, 1900, 2926. 

Backfilling, 1900, 2926. 

Bayou Manchac, 68, 489. 

Bishop's. 69, 65, 529. 

Borings lor, 1900, 2179. 

Brick in, use of, 81, 1312. 

Bricks for, 96, 2932. 

BuUding of, 98, 2120; 1900, 2169, 

2182, 3726. 

Allegheny River, 99, 2404. 

bank movement, checking, 99, 

3237. 

cableways, 99, 2176; 1900, 2768. 

cofferdam, building, 94, 1919, 

1956, 1970, 1995; 96, 2500; 96, 

2291. 

company for, 98, 2097. 

concrete plant, 94, 1293. 

estimating for, 1900, 2977. 

excavating methods, 98, 1914. 

expense, itemsof, 97, 2260; 1900, 

3515. 

Improvements, 87, 1304. 

materials, handling crane for, 94, 

1873 

methods, 98, 1886. 

plant, 94, 1956; 99, 2174; 1900, 

2775. 



Locks — Continued. 
Building of, pamping-plant, 96, 1936. 

traveling crane, 94, 1873. 

YamhillRiver, 99, 3236. 

Cements for, 97, 2975. 

Central Transportation Route, 77, 7^3, 

739. 
Cofferdams f excavating in, 94, 1292. 

sills for, placing, 1900, 3533. 

Columbia River Cascades, 78, 1334, 

1338. 
Concrete forms, building, 96, 2413. 

foundations, 88, 2167. 

laying, methods, 96, 2416; 96, 

2283. 

making, 94, 1293. 

nxUls, 74, 786, 820; 76, 904, 957; 

ii, 623. 

building, 94, 2176; 1900, 

3504. 

forming, 98, 3543. 

Conduits, flushing, 96, 2366. 
Connecticut River, 73, 1009; 78, 294. 
Crib abutments, building, 98, 2125. 
Culverts, designing, 1900, 2976. 

floors, 94, 2303. 

plan of, 96, 2906. 

repairing, 98, 1800, 2983. 

valves, details of, 96, 3271. 

Designing, 1900, 2972. 

Designs, 1900, 3617. 

Des Moines Rapids, 68, 399, 420; 69, 

225; 70, 297, 299; 71, 287, 284; 72, 

315; 78, 418, 420; 77, 537. 
Details, Great Kanawha River, 99, 

2484. 

Dimennons, movable dams, 78, 804. 

various canals, 68, 273; 69, 535; 

72, 452, 460; 73, 221; 78, 804. 
Donaldson ville, 76, 887. 
Draft pipes, 94, 2303. 
Draining, pumping, 98, 1886. 
Drift chutes, 96, 2366. 
800-foot, building of, 96. 2898. 

floor, St. Alarys Falls, 94, 2303. 

plan, St. Marys Falls, 94, 2303. 

Elk River, 76, ii, 169. 

Emptying, formula, tests for, 96, 2294. 

time required, 97, 3936. 

Enlarging, benefits from, 97, 3263. 

cost, items of, 97, 3280. 

Entrances to, designing, 97, 2261. 

excavating, 96, 2270. 

plans for, 97, 2286. 

Entrance walls, designing, 1900, 2975. 
Erie, 76, ii, 536. 

Excaixitingf(/r, 96, 3bSS; 96,3269; 97, 
3420; 98, 3542. 

costly methods, 97, 2260. 

FOHna, 76, 735, 742. 

formula, tests for, 96, 2294. 

time required, 97, 3936. 

valves tor, operating, easy, 98, 

2019. 
Floods, effect of, 96, 3572; 97, 2261; 

99, 3237; 1900, 2172, 2985. 
Floors of, building, 96, 2899. 
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lK>ckft~-Ck)ntinued. 
Floors of, concrete beneath, 7G, ii, 623. 
800-foot lock, St. Marys Falls, 94, 

2303. 

hemlock lumber, 98, 2207, 

plan, 96, 2906. 

thickness of, 86, 1258; 87, 1830. 

FouitdaHtm$,7^, 830, 873; 76,469, 888; 

ii, 621, 623; 79, 1365, 1370. 
building, 94, 1826; 97, 2516; 98, 

2208, 3542; 99, 2483. 

coal under, 94, 1993. 

concreU in, 76, 469, ii, 621, 623. 

placing, 88, 2167. 

drainmg, 94, 2166. 

dredging, 94, 1826. 

abandoned, 94, 1826. 

excavating, 94, 1292, 1956; 1900, 

2769. 

cofferdam, Cooea River, 94, 

1292. 



jet borings, 97, 2068. 

leakage, preventing, 94, 2166. 

MissisBippi River, mouth of, 74, 

830, 873. 

Osage River, 96, 3857. 

peculiar soil movement, 98, 1472. 

piling, 94, 2166. 

plans, 96, 2416. 

quicksands, controlling, 94, 1826. 

sneet piling, peculiar overturning 

of, 98, 1472. 

testing pits, 96, 2293. 

timber for, 1900, 2771. 

water-jet boring, 97, 2068. 

Fox and Wisconsin nvers, 68, 355; 78, 

221,224; 76,220. 
Granite sills, laying, 1900, 2256. 
Guard gates, designing, 1900, 2982. 
Guard lock, plans, Colbsrt Shoals Canal, 

98, 1922. 
Guide cribs, 96, 2269. 
Harbor at, Tennessee River, 99, 2268. 
Head of, movable dam, necessity for, 

78,804. 
Hourglass, shape, Muskingum River, 

96, 2369. 
Hydraulic lifts, 90, 3032, 3042, 3046. 
Illinois River, 68, 390, 440; 69, 218; 

76, 498; 81, 2177; 86, 2054. 
Inclined planes and, comparison of, 74, 

498,550, 552, 555; 76, 770, 879; 76, 

ii, 82, 100; 77, 682. 
Injury of, cement, expansion of, 87, 

1814. 
Inlet pipes, 94, 2303. 
Ironwork, placmg, 94, 1996. 
Kanawha Kiver, 73, 509; 76, ii, 91, 

95; 76, ii, 155, 158, 164; 77, 298, 

299, 302, 687, 698, 746; 79, 547. 
Land walls, design of, 1900, 2973. 
Jjarge, building, 96, 2898. 

800 foot, plan of, St. Marys Falls, 

94, 2403. . 

machinery for, large locks, 97, 

2975. 



liOcka — (Continued. 
Large, operating, machinery for, de- 
signing, 97, 2978. 

planning for, 97, 3156. 

pumping, engines for, tests, 97, 

2994. 

pumping plant, 97, 2992. 

pumps for, 97, 2987. 

Leakage at, canals, 74, ii, 95; 76, 528; 
77, 389, 704, 707, 756; 78, 293; 
79, 1540. 

jyretenting, 96, 2306; 98, 1886. 

canvas for, 78, 287. 

Lifts of, 10 f. most advantageous, 76, 
ii, 131. 

walls, designing, 1900, 2976. 

Lighting, gas torches and Welsbach 

lights, first preferred, 1900, 1345. 
Location, points determining, 69, 252. 
Louisville and Portland, 66, iv, 317; 

68, 529; 72, 453; 78, 780. 
Machinery for, 97, 2975. 
Masonry of, building, 96, 3584. 

layinff, 94, 1996. 

specifications, 1900, 2977. 

Materials for, handling, 96, 2291. 

cableway, 94, 1956; 96, 1937. 

cranes, 96, 1937. 

derricks, 96, 1937. 

tests of, 96, 2911; 96, 2796. 

Meekers Island, Mississippi River, 74, 

287. 
Minnesota River, 76, 362, 423. 
Mississippi River, 74, 786, 816, 825. 
Miter sUls, bolting, 1900, 2926. 

leakage, preventing, lead lining, 

98, 1432. 

repair of leaks, 99, 1704. 

Monongahela River, 72, 414; 73, 503. 

504. 
Movable dams at head of, 78, 804. 

and, relative dimensions, 78, 804. 

Muscle Shoals, 83, 1484, 1486; 87, 

1742. 
Niagara, 68, 278. 
Ohio River, 68, 553; 74, 408; 76, ii, 

614; 78, 803. 
Operating, machinery, 91, 2358; 96, 
3272. 

water supply to, 96, 3274. 

plant for, proper size of, 98, 1921. 

power for, 1900, 2982. 

power house, 96, 2908. 

turbines for, 97, 2977. 

water for, quantity, determining, 

1900, 3167. 
Ouachita River, 72, 368. 
Pass sill, 94, 1997. 
Paving, specifications, 1900, 2925. 
Planning for, rivers, 1900, 2967. 
Power nouse, plans for, Tennessee 

River, 98, 1921. 
Pumping out, Chinese pump, 99, 3236. 

permanent sills for, cofferdams, 

1900, 3533. 
plant for, 98, 2981. 
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Locks — Continued . 
Pumping out, turbine, 06, 2905: 08, 

2981. 
Quoin poets, bending device, 05, 3048. 
Repainng, diver better than caiseon, 

08, 1800. 
Retervoirs at^ 76, 407. 

canals, 76, 407. 

Richmond ship lock, 71, 664. 
Rivers, improving, 1000, 2349. 
JRiverwaUSf building, 1000, 3604. 

designing, 1000, 2972. 

Safety latch locks, 03, 1734. 

St Marys Falls, 71, 166; 77, 922. 

Sediment in, 76, 759; 77, 611, 618; 78, 

743,781,787,789; 70,1294. 
Sills, designing, 1000, 2976. 
Sites for, land sheet, 1000, 2786. 
Sluice lining, 1000, 2772. 
Steel chains, use of, experience against, 

08,2127. 
SUme for, cutHng, 08, 3001, 3006; 06, 
1939; 07, 2281. 

Stv Marys Falls, Canal, 04, 2304. 

Stone for, handling, 04, 2305. 

i steam power for, 74, 164; 76, 

661. 

records, 03, 3008. 

Stonework, cost of, 87, 2484. 

Surveys, 06, 2214. 

Tennessee River, 68, 569, 573; 72, 499; 

77j 581, 586; 78, 765. 
Turbme culvert, valves for, 06, 3273. 
Use of, rules, 06, 2661. 
Valuable estimate, 76, ii, 616; 76, ii. 

Valves, 01, 2370, 2742; 07, 2976. 

operating, 07, 2076. 

difficulty of, causes, 1000, 

3389. 
machinery, 08, 1921. 



shafts, improvements, 06, 2359. 

WaUs, building, 1000, 3505. 

collapse, Monongahela River, 

1000, 3235. 

concrete for, placing, 06, 2284. 

simple methods, 07, 2430. 

floods, efiect of, 06, 3572. 

formula, 76, 807, 887, 904, 913; 

77,711. 
reenforoement of, concrete for, 08, 



2002. 
Water-power rights, preserving, 08. 

983. 
Water supply, providing, 1000, 3168. 

reservoirs, 76, 407. 

Wide lock, gate for, 78, 804. 
Widening, proposed, Erie Canal, 07, 

3251. 
Wisconsin River, 76, ii, 291. 
Youghiogheny River, 74, 562. 

LocomotiveB. ( See Electrie— . ) 

Locust trees. 
Erosions, preventing, 08, 2739. 

"Logging, ( See Snagging. ) 
Obstructing navigation, Ocklawaha 
River, 00, 1604. 



liOgffing^-Oontinued. 
Regulations, 1000, 2809. 
Rules propoised, 00, 1607. 
Steamboating and, regulating, difli- 
culty, 1000, 2809. 

"Log jams. 

Breaking of, 1000, 4465. 
Effect of, 08, 3120. 
Rivers, effect on, 08, 3120. 

Log mattresses. 
BuUding of, 06, 1192. 
Placing, 06, 1192. 

Logs. (ASfe<? Round—.) 
Effect of, scour, increase of, rivers, 74, 

202. 
Navigation, obstructing, 76, 374; 79, 

843, 1173, 1182, 1196. 
Rivers, closure of. Pearl River, 70, 

896. 

Log sluices. 
06, 1838. 
Flooring, dams, 06, 1836. 

Longitude. ( See Astronomical observa- 
tions; Latitude; Lunar culminations. ) 
Determining, lunar culminations for, 
P. P. No. 10, 0. E. 

telegraph for, 70, 593; 72, 1054, 

1118; 78, 1224; 74, ii, 425, 434; 
70, 1895. 

Wisconsin and Illinois, interior of, 

74, ii, 425. 
Difference, determining, 04, 3336. 

Detroit, Mich., and Ogden, Utah, 

74, ii, 434. 

Sault Ste. Marie and Ann Arbor, 

• Mich., 04, 3382. 
Observations, wiring, 04, 3322. 
Work, stars, 04, 3338. 

Longitudinal dams. 
Advantages, rivers, 08, 2365. 
Check and, superiority of check dam, 
rivers, improving, 03, 2355. 

Longitudinal jetties. 

Transverse and, comparison, 77, 508. 
Loose gravel. 

Foundations, building, 08, 2093. 
Loose stone. {See Gravel. ) 

Natural shore protection, 71, 884; 72, 
896; 74, ii, 276. 

Low breakwaters. 
Efficiency of, 76, 277. 

Low-rate freight. 

Capacity of, railroads, 74, 610. 
Low tide. 

Soundings, reducing, 76, ii, 77. 

Low water. {See Elevations; High 

water; Water heights. ) 
Mississippi River, 04, 2971. 
Ohio River, 03, 2458. 
Red River, 04, 1141. 
Survey, Mississippi River, 06, 3535, 

3575. 
Various years, Mississippi River, 1000, 

2544, 
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Ijow-water channels 
Dredjiring, effect of, 98, 3166. 

Ijow-water diacharge. 

River chanDels, improving, 98, 1748. 

Lumber. {See Beams; Hemlock — ; Tim- 
ber.) 

liiunps. ( iSe^ Mud . ) 

Iflunar culminations. (See lx)ngitude. ) 
Longitude, determining, P. P. No. 10, 
C. E. 

Machine shops. 
97, 2306. 
Outfit, 93, 2425. 

Kagnet. 
Improvised, guns used for, 88, 354. 

Kagnetic declination. 
Surveys, lakes, 98, 3769. 

Magnetic dip, 
Surveys, lakes, 98, 3769. 

Magnetic observations. 
St, Marys River, 95, 4169; 96, 4026. 
Surveys, 97, 4076. 

Mains. {See Water — . ) 

Mapping. 
Methods, 96, 3368. 
Suspended pantograph for, 98, 2036. 

Map printing. 
Photolithographic process, objection- 
able, because of great skill needed, 
91, 545. 

Maps. {See Charts; Old — ; also Vol. I, 

p. 11.) 
Data, index to, Mississippi River, 96, 

3709. 
Device for printing si^s on, 86, 2898. 
Early maps, Mississippi River, 93, 

3703. 
Old maps, Mississippi River. {See 

Vol. II, p. 670. ) 

Masonry. {See Concrete; Locks; 
Stone — . ) 
Batteries, 98, 609. 
Building, locks, 94, 1996; 96, 3583. 
Classifications, stone locks, 96, 1940. 
Specifications, lock gates, 1900, 2977. 

Masonry dams. 
Building, 98, 2206. 
Des Moines Rapids, 67, 326. 
Elk River, 76, ii, 170. 
Foundations of, 98, 2208. 
Greenbrier River, 77, 711, 718, 730, 734. 
Kentucky River, 79, 1409,1411. 
Potomac River, 68, 922. 
Red River, 76, 905, 909. 
Reservoirs, 98, 2824. 
Sections of, 97, 4022. 
Wooden and, comparison, 76, ii, 87. 

Masonry locks. 
91 3356. 
BuUdingl 93, S002; 96,3584; 96,3270; 

1900, 2915. 
BuUding, St. Marys Falls, 94, 2302. 
Plans, 96, 1434. 



Masonry piers. 
Marcus Hook, Pa., 70, 424; 71, 687. 
Newcastle, Del., 71. 689. 
Portland, Me., 74, li, 305. 

Masonry superstructure. 
Disadvantages, piers, 66, iv, 157, 163; 

67, 137, 222, 226, 228. 
Fcmndatiansy cribs, 67, 222; 74, 161; 
76, ii, 390. 

failing, 67, 222. 

Piers, 66, IV, 157, 163; 76, ii, 390; 78, 
1166; 79, 1524. 

Masts. 

Height of, 69, 400, 403; 74, 614. 
vessels, lakes, 74, 614. 

Mats. {See Brush—; Cane — ; Crib — ; 
Faflcine — ; Foot — ; Mattresses; Sub- 
marine — . ) 

Brush, use of, river improvements, 72, 
144; 76, 574, 641, 653, 678, ii, 404, 
619; 77, 484; 78, 624, 640, 654; 79, 
737, 977, 1030, 1052, 1061, 1074, 1080. 

Canes, use of, 79, 876, 932. 

Carpet of, river beds, protecting, 78, 
616; 79, 876. 

Flexibility of, valuable, 79, 1062. 

Foundations, jetties, 94, 1378. 

Making, machme for, 79, 876, 1112. 

Teredo action, jetties, 82, 1188; 86, 
1312. 

Mattress barges, Mississippi River. 
{See Vol II, p. 670.) 

Mattresses. (See Brush — ; Cane — ; 
Cane carpet — ; Cane mate; Connect- 
ing; Crib — ; Dams; Deep water — ; 
Dike — ; Fascines; Flexible — ; Foun- 
dations; Framed — ; Head — ; Hur- 
dle — ; Jetties; Log — ; Mats; Piers; 
Reenforce — ; Revetments; Sill — ; 
Winged — . ) 

89, 1153, 1264, 1300, 2736, 2778; 92, 
atlas, 164, 165, 3158, 3174; 96, 3657. 

Ballasting of, 1900, 4921. 

Banks, protection of, 94, 1386. 

revetment of, 97, 2205. 

Barges, mooring, 94, 2899. 

Best materials, 88, 1083. 

fui/din^, 93, 1414, 3728; 94,2884,2931, 
96, 4003, 4047. 

bank protection, 96, 1879. 

foundations, 94, 1597. 

jetties, 94, 2514, 2566. 

methods, 94, 2518. 

piers, 1900, 4186. 

river sills, 98, 3410. 

shore protection, 94, 1597. 

Cables, splices, 94, 2934. 

Chute dams, 94, 3142. 

Deep water, jetties, 91, 3187. 

Designs, jetties, 1900, 4450. 

Destruction of, by currents, 99, 1869. 

Dikes, repairing, 92, 1519. 

Discarding, economy, jetties, 98, 2964, 

scour, preventing, 98, 2949. 

Dropping, methods, 94, 2518. 

Foundalions, cribs, 82, 2321. 
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Mattresses — Continued. 
Foundations, dams, 89, 1093. 

jetties, 94, 1378; 96, 1509; 1900, 

4245, 4438. 

training walls, 95, 1491. 

Hurdles for, 94, 1602. 
Improvements, 98, 3714. 
JeUifS, 94, 2518. 

foundations of, 94, 1378; 95, 

1509; 1900, 4245. 

repairing, 93, 1576. 

Mattress boat, 80, 1419; 81, 1607, 

1508. 
Necessity of, doubtful, foundations, 

jetties, 1900, 4438. 
Needful, foundations, jetties, Pacific 

coast, 94, 2518. 
Omission of, foundations, jetties, 96, 

3216. 
Pile dikes, 95, 2231. 
Placing; crevasses, closing, 95, 1738. 

dams, 98, 3030. 

repair, 95, 3781. 



dikes. 1900, 4350. 

founaations, rock jetties, 1900, 

4469. 

jetties, 1900, 4287. 4469. 

scour, preventing; dams, building, 

98, 3030. 
Plan of, jetties, 1900, 4450. 
Rivers, contraction of, Mississippi 

River, 94, 1594. 
Rock foundations preferable to; jetties, 

95, 1774; 1900, 4245. 
Scaur, }yre\enimg, 98, 2949, 3030. 

piles, 98, 1698. 

Shores, protecting, 89, 770; 93, 1699; 

94, 1597. 
SinHng, 90, 3230; 94, 2514, 2546; 94, 
2900: 95, 3363; 1900, 4469. 

bags of sand, 94, 2600. 

concrete for, making, 1900, 4921. 

difficulties, 1900, 4912. 

scour, 93, 1441. 

stone for, concrete substituted, 

1900, 4879. 
Specifications, 98, 1622. 
Teredo, effect of, jetties, 82, 1188; 86, 

1312. 
Thin mattresses, advantages of, foun- 
dation, 94, 2518. 
Weaving of, 99, 3690. 

on ice, 95, 3960. 

strands better than cable, 99, 

3690. 
Wire netting machine, 81, 1625, 1628, 

1632. 
Wire strands, 94, 2900. 

Mattress foundation. {See Dams. ) 

Mattress sills. 
Building of, 95, 3409. 
Scour of, dam, 96, 3827. 

Mattress work. {See Missouri River, 
Vol. II, p. 750. ) 

Masdmum slope. 
Dams, 76, 374; ii, 284. 



Meadows. {See Kid wells — .) 

Measured water slopes. 
Calculated and, comparison, 76, 298. 

Measurements. 
Bridges, 93, 3944. 
Prism and scow, relation between, 

rock, 75, 326; 77, 239; 78, 1136. 
Scow displacements, rocks, 68, 424. 
Standards, surveys, 68, 937; 72, 1046; 
77, 1110. 

lake surveys; 75, ii, 854, 904; 76, 

iii, 6, 79. 

Measures. {See Metric — .) 

Mercurial barometers. 
Aneroid and, comparison, 81, 451 

Meridian. 
Arc of, length of, 70, 644; 78, 1174. 

degrees of, length, 70, 544; 78, 

1174. 

Meridian stone. 
Sun'eys, 94, 3085. 

Metal hull. 
Economy, snag boats, 97, 1951. 

Metallic tapes. 
Comparison, surveys, 98, 1933. 

Metals. 
Coast defense, 69, 4. 
Defensive purposes, experiment, 69, 4. 

Meteorological records. 
Columbia River, 93, 3514; 94, 2653; 

96,3279; 97,3422. 
Northern and Northwestern Lakes, 67, 

586, 602, 684, 721; 68,967, 993; 72, 

1068; 78, 1197; 74, ii, 472; 76, iii, 

103. 
Pacific coast, 98, 3242. 
Portland channel, Alaska, 97, 3498. 
Willets Pomt, 80, 312; 81, 449; 82, 

477: 84, 448; 85, 454. 
Yaquina Bay, 96, 3309. 

Meteorology. {See Rainfall; Run-off; 
Winds.) 

Meters. {See Current — .) 

Metric measures. 
Foot and metric equivalent, tables, 98, 
1995. 

Mica. 

Excess of, granite, effect on, 72, 529. 

Mica powder. 
Nitro-glycerin and, blasting, 91, 

2796. 
Use of, Detroit River, 77, 936. 

Mileage. 
RaUroads, Ohio, 1839, 96, 3043. 

Military bridges. 
Military, P. P. No. 4, C. E. 

Militia. 
Amiy and, functions, seacoast defense, 
81,402. 

Mill edgings. 
Shore protecting, use in, 80, 1580. 
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ICllrefase. 

Disposal, method proposed, Union 

River, 90, 1029. 
Damping in river, law violated, 99, 

1024. 

Kineral products. 
Ohio, 96, 3080. 

Wealth of, Big Sandy River, 1900, 
3413. 

Mines. {See Comstock — ; C o p p e r — ; 
Salted — ; Submarine—.) 

Drift in^ cost of, Ophir mines, 79, 1154. 

Explodmff, electric batteries, arrange- 
ment of; 77, 237. 

Fissore veins, cause of, Comstock mine, 
72, 1143. 

Shafts in, cost of, Ophir mines, 72, 
1154 

Sntrotnnnels, 72,. 1126. 

Tunnels, cost of, Chollar Potosi, 72, 
1165. 

Mining. (/Sfc Hydraulic — ; Sluice — .) 
Operations of, nvers, injury of, 76, li, 
620; 77, 993; 78, 1297, 79, 1867. 

Mining casemate. {See Batteries; Tor- 
pedoes.) 
Concrete walls, 96, 471. 
Draining, 96, 472. 
Foundations, building, 96, 472. 

Mining d^ris. 
Control of, laws for, 1900, 5068. 
Impounding dams, plans, 1900, 5040. 
Impounding of, 1900, 5031. 
Laws, 1900, 5032. 
Settling basin for, 1900, 5059. 

Mining detritus. 
Retention, 96, 4054. 
Reworking of, 94, 3173. 

Minimum discharge. 
Maximum and, relation, 98, 2847, 2849. 

Minimum temperature. 
Depth of, lakes, 71, 1021. 

Mirage. 

Signaling, effect on, lakes, 67, 575. 

Miscellaneous work. {See Vol. Ill, p. 
1663.) 

Miter sills. 
Bolting, locks, 1900, 2926. 
Failure, lock gates, 72, 452, 460; 78, 

734, 736, 742. 
Leakage preventing, lead lining for, 

locks, 98, 1432. 
Lock gates, effect on, 72, 460; 78, 736, 

743. 
Locks, repair of, 99, 1704. 

Moat. 

Sewer across, laying, 96, 500. 

Moisture. 
Cement, effect on, 94, 2348. 
Prevention, lining for, tunnels, 96, 472. 

Monolith. (^Spf' Concrete — .) 

Monument. (See Geodetic-; Washing- 
ton — .) 



Mooring. {See Bargee. ) 

Mooring buoys. 
Harbors of Reftige, 73, 293; 74, 210. 
Screws, attached to, 78, 294. 

Mooring posts. ( See Steel — . ) 
Cement for, tests, 96, 1885. 
Ice harbors, 94, 1771. 

Mooring rings. 
Breakwater, 73, 294; 74, 210. 

Mooring rope. 
Torpedoes, 89, 491. 

Mortar. {See Cement — ; Concrete — .) 
Materials of, heating, effect, 96, 2803. 
Suid for, different varieties, values, 94, 

2319. 
Screenings, limestone, 96, 2803. 

Mortar batteries. (^SS^ Batteries. ) 
Firing circuits, wiring of, 97, 753. 
FourutaiionSf buildii^, 97, 676. 

laying, 1900, 907. 

settlement of, 97, 677. 

Sand filling, placing, methods, 98, 644. 
Wiring, firing circuits, 97, 753. 

Mortar pits. 

Excavating, 1900, 1002. 
Pumping gauges, 94, 451. 
Revetment for, 98, 727. 

Mortar platforms. 
FoundationSf excavating, 94, 450. 
draining, 94, 451. 

Mortar projectiles. 
Triangulauon, to locate, 91, 550. 

Mortars. 
Fire of, accuracy, 96, 505. 
Firing^ experiments, 96, 505. 

volley tests, 96, 519. 

Foundations for, laying, 1900, 907. 
Mountins, 94, 453; 97, 692. 
Tests, volley firing, 96, 519. 

Motors. 
Sims torpedo, 89, 481. 

Mounds. {See Rubble — . ) 

Mountainous country. 
Prairie and, run-off, 96, 3013. 

Mountains. 
Lower levels and, rainfall, differences, 
74, ii, 375. 

Movable cribs. 
Scows used as, 93, 626. 

Movable dams. (See Chanoine Wick- 
ets.) 

89, 1870, 1874. 

Abutments, building, 97, 2548. 

American system, 74, 455, 472; 79, 
1548. 

Approaches, building, 97, 2549. 

Bear-trap system, 86, 1862; 87, 1882. 

BuUding, 97, 2570. 

cofferdam work, 96, 2251. 

details of, 97, 2534; 98, 2120. 

Chains for, 98, 2127. 

Chanoine system, 80, 682, 1737. 

Concrete for, handling, 96, 2260. 
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ICovable danui — Continued. 
Conatraction, Ohio River, 99, 2352. 
Cod of, 74, 666; 76, ii. 18; 79, 1330. 

esiunating, 1900, 2358. 

Designs of, 1900, 4327. 
DetmU, 08, 2120. 

Big Sandy River, 97, 2534. 

Great Kanawha River, 99, 2484. 

modifications, 96, 2302. 

Discussion, 74, 417; 76, 688, 910, 924, 

ii, 608; 76, ii, 29, 608. 
Drift an enemy, 98, 2145. 
Drift, effect of, 96, 2312. 
First built. United States, 98, 2136. 
Fixed and, compared, 76, ii, 95; 77, 

643; 79, 1354; 89, 1991; 92, 2102. 
Floods, effect of, 96, 2312. 
Forms, 90, 2145. 
Foundations, building, 96, 2252. 
Heiffht, limit of, 79, 1323, 1342. 
Hydraulic gcUet, Bishop's, 69, 65, 529. 

Brunot's, 73, 540; 76, ii, 608. 

Improvements, Big Sandy River, 99, 

^07. 
Items of expense, 1900, 2358. 
Kanawha Kiver, 76, ii, 92, 95; 76, ii, 
15, 158, 164; 77, 299, 302, 747, 753; 
78, 467; 79, 547, 550. 
Lehigh River, 74, 417. 
Lock and, relative dimensions, 76, 615; 

78,804. 
Locks in, details, 87, 1304. 

head of, 78, 804. 

Maneuvering, 76, ii, 31 ; 79, 1324, 1330; 

96, 2257; 97, 2555. 

appliances, 87, 1742. 

frequencv of ^ 78, 474. 

Memoir on, 76, ii, 28. 

Minnesota River, 76, 364. 

Model of, Osage River, 98, 3546. 

Navigable passes, 96, 2311. 

Ohio River, 76, ii, 11; 77, 637, 639, 646, 

747, 753. 
Operating, 98, 2146. 
Great Kanawha River, 80, 682; 

81, 913, 921, 927; 82, 921; 88, 

711; 84, 932; 86, 1852; 86, 

1594; 87, 1913. 
Kentucky River, 84, 1733; 86, 

1862, 1869, 1876; 87, 1882. 
Ohio River, 86, 1785; 86, 1528, 

1540; 87, 1786. 
Fasquean, wickets for, 80, 1753. 
Passes, building, details, 97, 2546. 

sills, 96, 2313. 

substructure, details of, 97, 2546. 

Piers, building, 97, 2548. 

Port a I'AngliSs, 74, 406; 76, 688; 76, 

ii, 15. 
Proposed, Ohio River, 99, 2361. 
Protection works, building, 97, 2549. 
River bed, raising of, 96, 2312. 
Rivers, improvement of, 76, 688, ii, 

613, 630; 76, 624, ii, 25. 
Sand accumulations, effect of, 98, 2146. 
Special design, 97, 3952; 98, 3546. 



Movable danun — Continued. 
Statistics, France, 79, 1317. 
Strains, discussion of, 76, 690, 910; 76, 

ii, 42; 97, 3956. 
Successful, 92, 20, 57. 
Surveys for, 96, 1899. 
Systems, Caisson, 74, 417. 

Cam^r^, 79. 1339. 

Cam^r^ and Poir6e, comparison, 

79, 1341. 

Carro, 74, 465. 472. 

Chanoine, 74, 406, 424, 426, 428, 

433, 451, 472; 76, 688, 918; 

ii, 91, 96. 609, 611; 76. ii, 

15, 30, 158, 164; 77, 299, 

302, 747, 751. 
modifications of, Belgium, 

79 1327. 

Cuvinot, 74, 457, 472. 

Desfontain's,. 74, 426, 433, 441, 

472; 76, ii, 611. 

Fouracre, 76, 919. 

Girard's, 79. 1548; 74, 469, 472; 

76, 726, 730, 732, 914; ii, 611. 

John's, 79, 1548. 

Krantz, 74, 460. 472; 76, ii, 608, 

611. 

Petitdidier, 74. 474. 

Poirie, 74, 419, 422. 426, 433, 442, 

447, 459. 472; 76, 364; 76. 

ii, 29; 79, 1318. 
Cam^r6 and, comparison, 79, 

1341. 
modifications of, Belgium, 

79,1322. 

superiority of, 79, 1316. 

Schopi)^s, 74, 476. 

Tavemier, description of, 79, 1335. 

modification of, 79, 1336. 



Th^nard's, 74, 418, 422, 472. 

White's, 74, 417. 

Wood's, 74, 474. 

Trestles, 96, 2313. 

calculations, 97, 2558. 

maneuvering, 96, 2315. 

Tripping device, 91, 2353. 
Weirs, 96, 2311. 
Wi4:kets, 98, 2120. 

operating, 98, 2120. 

Youghiogheny River, 74, 564. 

Movable defiecton. 
Havre de Grace, 71, 72. 

Hovins: boats. 
Resistance to, 74, 534; 77, 689, 692. 
formula, 78, 383, 532. 

Mud dikes. 
Building, 96, 1351. 

Mud lujnps. 

Formaiionof, 70, 330, 372; 76, 626; 
77. 431. 

rivers, mouths of, 77, 431. 

Removing, blasting, 70, 330, 334. 

Mule power. 
Sympathetic character of, 72, 768. 
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Multiple cable. 
Insulation, resistance, 98, 656. 
Tests, 88, 368. 

Mtmicipalities. 
Reeervoiis for, 98, 2852. 

ITaiTOw chaimelB. 
Navigation of, rules, 1900, 4028. 
Rocky sides, injury from; fenders for, 

98, 1046. 
Tortuous and; crib dikes unsatisfactory, 

98, 2069. 

Natural cement. 
Slow setting, 98, 750, 2255. 
TesUy 94, 2318. 
ten brands, 95, 2918. 

Natural lakes. 
Reservoir sites, 98, 2821, 2846. 

Natural parks. 
Great natural p^ks, Colorado, 70, ii, 
937. 

Natural raffca. 
Red River, 72, 569; 78, 613, 640; 76, 

598; 79, 955. 
Removing, nitroglycerin employed, 

74. 702, 708. 

Natural reservoir sites. 
Lakes, 98, 2821, 2846. 

Natural shore protection. 
Afforded by loose stone, 71, 884; 73, 
896; 74, li, 276. 

Natural slopes. 
Breakwaters, 99, 1350. 
Stone jetties, 98, 3490. 
Water slopes, sand in, 76, 393. 

Navigable passes. 
Bear-trap gates, dams, 96, 1838. 
Dams, 98, 2269. 
Designing, dams, 98, 2269. 
Movable dams, 96, 2311. 

Navigable sluices. 
Rivers, 76, ii, 610. 

Navigable w^aters. 
Protecting, laws proposed, 97, 4137. 

Navigation. {See Canals — ; Slack- 
water — . ) 
Bridges, height required, 69, 395, 401 ; 
74, 603, 627, 641, 648, 654; 76, ii, 
681; 76, ii, 302; 78, 907, 928, 934, 
1054. 
Navigation interests and waterpotver 
rights f conflict, canals, 96, 2535. 

irrigation and conflict, rivers, 98, 

3292. 
Obstructions, bridges, 68, 717, 822; 69, 
306; 71, 407, 411, 414, 429, 713; 
76, ii, 306; 77, 646; 78, 1038, 
1054. 

logs, 76, 374; 79, 843, 1173, 

1177, 1182, 1196. 
Rules, canals, 96, 2661; 98, 2226. 
narrow channels, 1900, 4028. 

Needle dams. 
97, 2560. 
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Needle dams— Continued. 
Advantages of, 98, 2148. 
Highest in the world, 98, 2144. 
Leakage, preventing, 98, 2146. 
Modifications, 96, 2310. 
Needles, calculations for, 97, 2558. 

placing, 98, 2147. 

tripping, 96, 2317. 

Plans, 97, 2560; 98, 2144; 1900, 4328. 
Operating, easy methods, 1900, 3356. 

safest methods, 1900, 3356. 

views showing operation, 98, 

2144. 
Tightest in the world, 98, 2144. 

Needles. (i&«Vicat— .) 

Negatives. (SSs^ Celluloid — ,) 
Drawings, 98, 2074. 
Printing from, drawings, 93, 2073. 

Netting. (iSe«Wire— .) 

Niaeara River. 
Other streams and, comparison, 98, 
2846. 

Night work. 
Rock removing, 94, 1932, 

Nitroglycerin. {See Frozen — . ) 
Action of, 66, iv, 335; 68, 91, 738. 
Black powder and, comparison, 68, 

423. 738. 
Charges, large; adjacent objects unaf- 
fected by explosion of, 76, 241. 
Composition, 77, 355. 
Cost, 77, 355. 

Dynamite and, comparison, 79, 1507. 
Experiments with, 76, 238. 
Explosions, discussion, 66, iv, 335; 76, 

523. 
rock, various; effect, 68, 91; 78, 

776; 77, 355. 

rock waves, destruction from, 77, 

233. 
Explosive enei^', 79, 36. 
Manufacture of, details, 77, 355. 
Mica powder and, blasting, 91, 2796. 
Natural rafts, removing, 74, 702, 708. 
Use of, Blossom Rock, 71, 927. 

Detroit River, 76, ii, 545; 77, 936. 

Eagle Harbor, 69, 76; 76, ii, 326. 

HaJlets Point, 78, 935; 76. ii, 204. 

Hell Gate, 68, 727, 737; 71, 725; 

72, 804; 74, ii, 160, 163; 76, ii, 

209. 
James River, 78, 776; 74, ii, 39, 

42; 76, ii, 82. 
Noonday Rock, 76, ii, 720. 

Nontidal rivers. 
Improving, 1900, 3022, 3028. 

Northern and northw^estem lakes. 

{See Great Lakes; Lakes. ) 
Bottom, character of, deepest parts, 

71, 1021;76, 304, 320. 
Currents, direction of, 73, 261. 
Disasters on, 66, iv, 141. 
Discharge,' 67, 564; 68, 931, 958, 965; 

70, 565, 617. 
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Northern and northwestern lakes — 

Continued. 
Discharge, measuring, 68, 950; 60, 

572; 70, 554. 
Dredging, results of, 71, 1020. 
Formerly drained into the valley of tlie 

Mississippi, 68, 308, 442; 76, 396. 
Gauges, comparison, 68, 981. 
Minimum temperature, depth, 71, 

1021. 
Shore lines, 75, ii, 857. 
Signaling on, mirage, 67, 575. 
Surfaces, 68, 961. 
oscillations, 66, iv, 93; 67, 100, 

599; 68, 86, 983; 60, 600; 72, 116, 

1033, 1040; 78, 1193; 76, u, 341. 
Temperature, various depths, 71, 1021. 
Tides, 66, iv, 93; 71, 989; 72, 1035; 

73, 1172. 
Tidewater, height above, 76, ii, 853; 

76, iii, 5, 71, 80; 77, 1107, 1189. 
Veuela on, dimensions, 67, 227, 257; 
72,220; 74,592,614; 76,ii,431. 

masts of, height, 74, 614. 

Water levels, curves, 78, 1412. 
Watershed of, 68, 961. 

Oaks. 

Shore protection, 70, 931. 

Oak sheathing. 
Cribs, protecting, 71, 107. 

Oak wedffes. 

Bridge decay, effect on, 78, 964. 
Observed angles. 

Errors, triangulation, 73, 1178, 

Obstructions. (See Navigation— ; Snags ; 
River—; Yankee catchers; also Vol. 
I, p. 11.) 

Bridges, rivers, 07, 2796. 

Chicago River, 03, 2795. 

Harbors, obstructing and dredging riv- 
ers at, 76, 287. 

Incomplete jetties, 00, 1158. 

Removinj?, rivers, 08, 1945. 

Rivers, civil war, 76, 874; 76, 330. 

Tunnels, obstruction in rivers, 07, 2796. 

Water hyacinths, rivers, 07, 1754- 
1000, 1985. 

Ocean steamships. 

Draft, New York Harbor, 00, 1280. 
Ohio canals. 

Expenses and receipts, 1827-, 06, 3043. 

Government surveys, 06, 3005. 

Lands for, 06, 3003. 

Ohio River boats. 
Dimensions, 70, 1369. 

Oil. 

Creosoted timber, 81, 815, 818. 
Oil fields. Big Sandy River, 1000, 3416. 
Transportation of, pipes, 76, ii, 151; 70, 
1375. 

Old charts. (See Old maps. ) 
Pensacola Harbor, 05, 1648. 

Old crib piers. 
Rebuilding, 08, 2660. 



Old cribs. 
Condition of, 03, 3141, 3147. 

Old dams. 
Rebuilding, Green and Barren rivers, 
00, 2596. 

Old levees. 
Insufficient cross section, MiasiaBippi 

River, 74, 391. 
Treatment of, 07, 3750. 

Old lighthouse. 
Center, location of, Chicago, 04, 2134. 

Old maps. (See Old charts. ) 
Mississippi River. (See Vol. II, p. 672. ) 
Mobile Harbor, 06, 1432. 

Old piers. 

Reconstructing, 08, 2527. 
Old sea walls. 

Marblehead Harbor, 07, 871. 

Old superstructures. 

Removing, breakwaters, lOOO, 4127. 
Open channels. 

Flow through, 78, 896; 76, 296. 
Open valleys. 

Reservoir sites, 08, 2821, 2828. 
Operations. (See Vol. I, p. 11.) 
Opposing tides. 

Confluence of, bars at, 74, ii, 36. 

Orange powder. 

New River, used at, 78, 496. 

Ores. (See Copper—; Iron — ; Silver.) 
Freight, handling, 07, 3189. 
Reducing, copper, 76, ii, 135. 

Oscillations. (See Seiches.) 
Lakes, 66, iv, 93; 67, 100, 599; 68, 
86, 983; 60, 600; 72, 116, 1033, 1040; 
73, 1193; 76, ii, 341. 

Outer harbors. 

Improving, methods, 07, 2899. 
Outlets. (See Lake—; Rivei^. ) 

Current velocity at, lakes, 68, 961; 
70, 556. 

Data concerning, index to, Mississippi 
River, 06, 3710. 

Deepening, Great Lakes, 86, 681. 

Lakes, 82, 2470. 

Restricting, rivers, 06, 3640. 

Overflow. (See Floods; Rivers.) 
Causes, levees, Mississippi River, 06. 

3644. 
Comparison of, Mississippi Rivers, ^7, 

3710. 
Lawsuits arising from, 04, 2713; 06, 

3644. 
Preventing, levees, Mississippi River, 

06, 3625. 

Overloaded boats. 

True cause of dissatisfaction with im- 
provements of shallow rivers, 00, 
3037. 

Oyster beds. 
Dredging, 1000, 1721. 
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Oyster beds— Continned. 
Injury of, lawsuits favorable to United 

States, 1900, 1721. 
Irregalaiity of depths over, 78, 818. 

Oyster indiutry. 
Fostering of, Md., 98, 1312. 

Oyster aheUs. 
Hearting of, jetties, 97, 1328. 

Package freight. 
Handling, 97, 3179. 

Paint. (See Lock gates.) 
Best paint, lock gates, 1900, 4331. 

Painting. 
Lock gates, 1900, 4331. 
Piers, to retard decay, 98, 2658. 
Steel work, 99, 2290. 

Palmetto and mangrove piles. 
Teredo proof, 68, 512; 71, 548. 

Panels. 
Pile sinking, 76, ii, 621. 

Pantograph. {See Suspended — . ) 

Paper. (See Blueprint — . ) 

Parallel. (See Fortieth.) 

Parallel piers. 
Dangerous at harbor entrances, 80, 

2^1; 89, 2296. 
Disadvantages of, 80, 2021 ; 82, 2296. 

Parapets. (See Batteries; Piers.) 
Sand movement on, checking, gun bat- 
teries, 97, 679. 
Superstructures, piers, 84, 2144; 86, 
2279, 2307. 

Parks. (Natural—; Public — .) 
1900, 5236. 

Celebrated parks, dimensions, 67, 535. 
Proposed parks, Washington, 67, 523, 

542, 547. 
Reclaimed land for, 97, 1319. 
Use of, regulating, 97, 4062. 

Parties. 
Ice surveys, organization for, 96, 4236. 
Surveys, 94, 1749. 

Passes. (See Movable dams; Naviga- 
ble-.) 
Building, movable dams, 97, 2546. 
Substructures, movable dams, 97, 2546. 
Tidal currents at, velocity of, 74, 790. 

Passing places. (See Canal — .) 
Canal, 93, 2716. 

Pass sills. 
Lakes, 94, 1987. 
Movable dams, 96, 2313. 

Pavements. (See Batteries; Concrete.) 
Banks, 98, 3729. 
Wmg dams, 94, 1664. 

Paving. (See Banks; Locks; Stone — ; 
Wmg dams. ) 
Bank protection, 93, 3729; 94, 2902. 
Brush and stone dams, 94, 2893. 



Pavin^^-Continued. 
Specifications, locks, 1900, 2925. 
Wingdams, Rock Island Rapids, 94, 
1664. 

Peat. 
Analysis. 7^. 396. 
Origin of, Atlantic coast, 76, 393. 

Pendulum. ( See H y drometer — . ) 

Peninsulas. (/S(S« ^ndy — .) 

Percolation. 
Water tunnels, 96, 3937; 1900, 5208. 

Percussion. 
Rock removal, 94, 812. 

Permanent bench marks. 
Form, 98, 1606. 
Kalamazoo River, 98, 2540. 
Levees, 1900, 4861. 
Making, 94, 2179. 

Permanent cofferdam sills. 
Locks, pumping out of, 1900, 3533. 

Permanent dams. 
Rivers, improving, 74, 285, 286, 287, 
288, 289; 76, ii, 612; 76, 624; 77, 
746; 78, 535. 

Permanent gauges. 
Buildmg, 88, 1313. 

Permanent reservoirs. 
Character of, 98, 2872. 

Permeable dihes. 

Building, 80, 1365, 1405, 1427; 81, 
1503, 1508, 1523, 1546, 1552, 1562, 
1598, Plates X-XII, 1608, 1610, 1628, 
1640, 1649, 1656; 82, 1499, 1601, 1611, 
1635, 1678, 1681, 1685, 1690, 1696, 
1699, 1702, 1707, 1722; 88, 1308, 
1312, 1326, 1370, 2279, 2286, 2294, 

. Plate III, Appendix L; 84. 2759, 
2765, 2772, 2817, 2829, 2831, Plate II, 
Appendix J, Plate IV, Appendix L; 
86, 2753, 2760, 2792; 87, 1560, 1564, 
2760, 3098, 3099, 3112; 88, 1409; 91, 
3402. 

Failure, 87, 2761. 

Repairing, 96, 4020. 

Permeable hurdle dams. 
98, 1703; 99, 2061. 

Photogranmietry. 

96, 4170, 4225; 96, 4061. 

Photograpiiic reproduction. 
Drawings, 98, 2074. 

Photography. 
Explosions, Flood Rock, 86, 691, 716. 
Valuable, torpedo trials, 82, 448. 

Phototopography. 
96, 4061. 

Physical characteristics. (See Vol. I, 
p. 11.) 

Physical Geography. 
Illinois, 68, 459. 

Physics. (See Rivers.) 
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{See Boul^ dams; Breakwaters; 
Bridge — ; Bnish — ; Canals; Catch- 
ment — ; Concrete — ; Crib—; Crib 
and masonry — ; Crib and stone — ; 
Detached — ; Dike; Divergent docks; 
Government — ; Harbors; Ice piers; 
Iron — ; Jetties; Jetty; Masonry — ; 
Movable dams; Old — ; Parallel — ; 
Pile—; Rafting; Slab—; Timber—; 
Wharves.) 

88, 2201, 2552; 89, 2082. 

Barforinatixmy 93, 3098; 96, 3139. 

retarding, triangular cribs for, 96, 

3118. 

Bars, unusual shape, 98, 3082. 

Boul^ dams, 1900^ 3482. 

Breaches in, repairing with boxes, 96, 
2793, 2800. 

Building, harbors of refuge, 97, 2071. 

movable dams, 97, 2548. 

regulations, Philadelphia Harbor, 

98, 1156. 

Canals, Duluth, 98, 2226. 

Careening, Marcus Hook, Pa., 88, 616. 

Concrete apron^ 1900, 4110. 

cracked by severe storms, 99, 

3097, 3100. 

repairing, 1900, 4110. 

covering, disintegration from frost, 

99, 2774. 

footing blocks, molding, 98, 2226. 

mperstruciurey 98, 2226; 1900, 

4062. 

building, 1900, 4102. 

Duluth, 99, 2644. 



Comers, strengthening, 98, 2429. 
Oibs, building, 99, 2633. 

cross sections, Chicago Harbor, 

94, 2134. 

repair of, 98, 2752. ^ 

storms, effect of, 96, 2778, 

substitutes for, gravel and rock 

cheaper, 98, 1761. 
Currents between, velocity, 98, 2740. 
Damages of, causes, 96, 2797. 
Decayed parts, removinjj, 98, 2752. 
Decay of, retarding, painting for, 98, 

2658. 
Deep water, extending to, necessity for, 

76, ii, 506. 
Eccentric footing blocks, Duluth, 98, 

2226. 
Extendmiy economy of> harbors, 96, 
3109. 

lighting, difficulties, 76, ii, 427. 

methods, 98, 2676. 

Philadelphia Harbor, 98, 1156, 

1900, 1567. 
Faulty design, cause of bar forming, 

98, 2246; 99, 2709. 
FoundationSf dredgings for, Philadel- 
phia Harbor, 96, 1054. 

section, 98, 2676. 

Harbor entrances; effect, 97, 2775. 
Ice, pressure of, 82, 785; 87, 2076. 
protection agiunst, 73, 294, 296; 

76, 57, 320. 



Piers — Continued. 
Injury of, attached vessels, 69, 85, 141 ; 
77, 965; 78, 452. 

colliding vessels, 78, 1183. 

gales, 77, 967. 

ice action, 76, 310. 

river currents, 76, ii, 532. 

Legislation required, 77, 940. 
Light-houses, foundations, 1900, 4078. 
Maintenance, rafting, 1900, 3346. 
Masonry mipentruciure, 66, iv, 157, 163; 
76 li, 390; 78, 1166; 79, 1524. 
disadvantages of, 66, iv, 157, 163; 

67, 137, 222, 226, 228. 
Mattresses for, 1900, 4186. 
Modification of; waves in inner harbor, 

to prevent, 78, 204. 
Occupation of; disreputable characters, 
control over, 96, 2696. 

private persons, 80, 2195; 86, 

2265, 2257. 
Parapets, form of, 84, 2144; 86, 2279, 

2307. 
Pier ends, bars at, checking, 96, 3118; 
96, 2933. 

improved form, 94, 2131. 

protecting, triangular cribs for, 

96, 3118. 

sand drift around, 74, 223, 230. 

scour, 84, 1966. 

strengthening, 93, 2803. 

Pier heads, designs, 1900, 4078. 

light-house foundations on, 1900, 

4078. 
Proper width between, lake harbors, 

66, 26, 27, 
Protecting, mattresses for, 70, 187. 
Relocation of; bar formation, to check, 

96, 2933. 
Repairs, 99, 2913, 2936. - 
methods, 98, 2752; 99, 2901; 

1900, 3913. 
Sand-tightening, 99, 2332. 

brush for, 80, 1906. 

brush mats, 78, 1211. 

sheet piling for, 80, 1906, 1914, 

1916; 81, 2078; 82, 2138; 99, 2907. 
Settiement, 94, 2216. 
Sheathing, 1900, 4062. 
Shoaling between, 96, 3134; 98, 2331. 

checking, 97, 2779. 

Shore drift at, accumulation of, 82, 582. 
Sloping superstructure, 71, 215. 
Snubbing posts, introduction of, 66, iv, 

70; 69, 141; 71, 193, 194; 77, 965. 
Superstructures, pftrapet, form of, 84, 

2144; 86, 2279, 2307. 
stone in, deterioration of, Milwau- 
kee, 99, 2772. 
Timber cribs, 98, 2660. 
Timbers, securing, 97, 3069. 
Triangular cribs, advantages of, 96, 

3118. 
United States piers, docks for private 

persons, 66, 15, 22, ii, 37, iii, 5; 67, 

29, 141; 69, 85; 76, ii, 559, 561, 571; 

79, 1721. 
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Piers — Continued. 

Vicmity off accretions, 97, 2779. 

6ar«, growth of, 95, 3139. 

rapid growth, 96, 3100. 

shore lines, advancement of, 96, 

2772. 

Weakening of, channel deepening a 
cause of, 98, 2654. 
Pile breakwaters. 

Fort Brown, Tex., 78, 619. 

Bio Grande, Tex., 78, 619. 

Pile and brush danu. 
79, 1036. 

Building, 98, 2229. 
Filling of, boxes of sand, 98, 3267. 
Section, 98, 3030. 

Pile and brush dikes* 

81, 1524, 1552; 83, 1707; 84, 2765, 

2831; 85, 1570. 
Building, 96, 1400. 
Plans, 96, 1436. 

Pile and brush jetties. 
Economical, 97, 1393. 

Pile and mattress dikes. 

Building, 98, 3410; 96, 1887, 1891. 
Cribs used in, 96, 1887. 

Pile and rock wharves. 
Plans, 95, 3494. 

Pile and stone dams. 
96, 1671. 

Dikes, building, 95, 2230; 96, 3246. 
Jetties, 88, 437, 584. 

Pile and stone, jetties. 
88, 437, 584. 

Pile dams. 
76, ii, 416; 94, 1266. 
Depressions in, raising, 1900, 4806. 
Double row of piles, 94, 1266. 
Fox Biver, 76, ii, 416; 78, 1178. 
Chute closing, 98, 3523. 
Savannah Biver, 77, 374, 
Spurs, 98, 1562. 



1900, 4963. 

Bracing, 95, 4003; 97, 3896; 98, 3499. 

Building, 91, 3606; 95, 2231, 4015; 

97, 2206^ 98, 3499; 1900, 1730. 
Cost, 88, 591, 627, 666. 
Holes in, caused by filling being sucked 

out, 98, 3031. 
Ice harbor, 1900, 4989. 
Ice, resistance to, 89, 851. 
Mattresses for, building, 95, 2231. 
Missouri Biver, 98, 3504. 
Plans of, 95, 2231. 

Pile drivers. 
90,3013,3021; 91,3194. 
Bank grading, used for, 99, 2156. 
Mississippi River, 82, 1719; 88, 1251. 
Operation of, 1900, 2789. 
Two rows of piles, 78, 998. 

Pile driving:. {See Brooming; Hammers ; 
Water jet.) 



Pile drivings-Continued. 
68, 515; 72, 1008; 75, 469; 82, 1716; 

88, 1185, 1249; 88, 2561; 94, 1699, 

2153; 95, 2413, 4003, 4047; 96, 1835; 

98, 748, 1992, 2952. 
Brooming, 82, 2164. 
Butts down, 81, 1555. 
Dikes. 98, 3506. 
Drop hammers, 88, 1185. 
Followers, 79, 1591. 
Foundations, dams, 1900, 5002. 
Hammers, 98, 4241. 
JeUieSf 94, 2543. 

curves of, 94, 2544. 

Powder used, 75, ii, 82. 

Becords, Mississippi Biver, 84, 1505, 

1519. 
Rengtance to^ 98, 748. 

curves of, 98, 749. 

Sandy soils, 68, 515; 88, 1249. 
Steampower, 78, 216; 88, 1185, 1270, 

1272. 
Water jet, 75, 869; 77, 449, 450; 80, 

1912; 81, 1508, 1554,1621; 82,1607, 

1677, 1711. 1719, 1723; 88, 1185, 1250; 

1270, 1289, 1292; 84, 2770, 2832; 85, 

2384; 86, 1981; 87, 3100. 

Pile heads. 
Protecting, tar and sand for, 92, 1541. 

Pile Jetties. 

78, 458, 464, 466. 
Building, 94, 1404. 
Concrete substituted, 95, 509. 

Pile piers. 
66, iv, 69, 88; 67, 70, 2i9; 68, 154, 

155, 215; 69, 102, 104; 73, 998; 75, 

237; 1900, 3708. 
Advantages of, 66, iv, 17, 20, 69, 71. 
Blunder, considered a, 69, 136. 
Brush in, 66, iv, 105; 78, 201. 
Building, 1900, 4068. 
Crib-piers and, comparison, 68, 156; 

69, 102, 133, 135. 
Iron-tie roads, necessity for, 68, 156. 
Modifications proposed, 68, 156; 75, 

236. 
Objections to, 68, 156; 69, 133; 75, 

236, 237, 255, 258. 
Sand drift through, 75, 255, 258. 
tSand tightening^ umber beams for, 75, 
243; 78, 1213; 79, 1659. 

brush for, 78, 201; 75, 193; 78, 

1211. 

planks for, 75, 243; 79, 1512, 

1514. 
shavings for, 79, 1622. 

Pile, pole, and brush dams 
98, 1708. 

Pile revetments. 

75, 209; 76, ii, 341, 416; 77, 461. 
Brush filling, 80, 1839. 
Building, 98, 2880. 
Plank and, shore protection, 75, 57. 
Bebuilding, 98, 2886. 
Bepairing, 98, 2891; 98, 2899. 
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Piles. {See Cribe; Dikes; Hollow castr 

iron — ; Jetties; Palmetto; Screw — ; 

Sheet — ; Shoring; Square-ended — ; 

Wattled— ) 
Brush and, bank protection, 96, 1400. 
Bulkheads of, building, 94, 1670. 
Buttresses of, hurdles, 96, 2078. 
Caps, fastening, 95, 3314. 
Concrete substitutea for, 96, 509. 
Crib angles, 67, 149; 68, 169, 174, 181, 

209; 69, 107, 122, 126; 76, ii, 533; 

78, 1201, 1204. 1207. 

Crib careening, uiilure to prevent^ 69, 
126. 

foundations, 88, 2347. 

sinking. 73, 166; 78, 1185, 1188; 

79, 1557, 1558, 1590. 

Cutting, floating saw plant for, 96, 

2517. 
Deterioration of, jetties, 1900, 4475. 
Distances between, measuring appa- 
ratus, 98, 3506. 
Extracting, 74, ii, 239; 79, 447, 651. 
Fascines and, is^ur dains, 98, 1562. 
Foundations, cribs, 79, 166; 78, 1185, 

1188; 79, 1557, 1558, 1590; 89, 2321; 

84, 1968, 1985; 1900, 387a 
Horizontal timbers and, wing dams, 

71 359 
Ice, lifted by, 81, 618. 
Omission of, scour prevention, 98, 2955. 
Penetration^ diagram, 98, 748. 

Fort Brown, Tex., 78, 620. 

Preserving, carbolication, 74, 787; 79, 

393. 
Protection of, Gallinowsky process, 97, 

700. 

Scour atf prevefnUng, 98, 2955. 

nlattresses for, 98, 1698. 

Securing, rocky bottoms, 89, 2137. 
Sheathing and, revetments, 96, 2966. 
Shodding of, 97, 3367. 
Shore protection, 77, 475. 
Shoring with, 96, 2414. 
Sinkingy panels, 76, ii, 621. 

smking boats, 98, 3181, 

nozzles and hooks, 89, 2794. 

water jet 91, 2683. 

two nozzles used, 94, 3133. 

Sustaining power, P. P. No. 5, C. E.; 

79, 761; 77, 266; 78, 432; 86, 1982; 

87, 970; 98, 750. 
Teredo aUacks, jetties, 1900, 4475. 

preventing, 80, 1212. 

destruction by, 99, 2658. 

Training walls, 98, 1562. 
Two rows, driver for, 78, 998. 
Uncreosoted pile dikes, decay of, 97, 

1115. 
Unreliable for foundations of batteries, 

96, 503. 
Various kinds, teredo effect, 68, 508, 

512; 71, 531, 536, 548; 79, 937. 
WatUing, 94, 2614. 

Pile, slab, and rock breakwaters. 
Maintenance expensive, 99, 2703. 



Pile-wattled dikes. 
Building, 94, 2613. 

Piling. {See Close — ; Creoeoted — ; Fen- 
der — ; Sheet — .) 

Foundations, locks, 94, 2166. 

Injury of, drift, jetties, 94, 2556. 

Plan of, soft bottoms, 87, 970. 

Besistance of, 98, 745. 

Slabs and, breakwaters of, expensive to 
maintain, 94, 2024. 

Pine. {See White pine. ) 

Pipes. {See Borings; Discharge — ; 

Draft-—; Dredge—; Inlet—; Steam — ; 

Suction — . ) 
Borings, used in, 94, 1493. 
Dredges, 98, 1498. 
Laying across canals, 94, 1939. 

PitB. (<S^ Mortal^; Testing— .) 
Mortar pits, 94, 451. 

Place meaBurinff . 
Dredging, 94, 2502. 

Plains. 
Mountains and, rainfall differences, 74, 
ii, 375. 

Plane. (/Sm Inclined j^lane; Rivers.) 
Change of, Mississippi River, 98, 3564. 
Planes of rest, stone breakwaters, 98, 
3261. 

Planer. {See Stone — . ) 

Planimeter. {See Polai^— ; Rolling—.) 
Dischaige observations, measuring, 98, 

1991. 

Plank cribs. 
Building, 97, 2690. 

Planks. 
Sand tightening with, pile piers, 75, 
243; 79, 1512, 1514. 

Plana. {See Vol I, p. U.) 

Plant. {See SteBon—; Electric — .) 

Piaster of paria. 
Cement, effect in, 96, 2917; 96, 2803. 

Plates. 
Gauge bulletins, 97, 1940. 

Platforms. {See Drilling—; Gun—; 
Mortar—; Storage — .) 
Building, taiget practice, 96, 474. 
Reciprocal leveling, 91, 1896. 

Platiniun fuses. 
Torpedoes, 84, 60. 

Platting. 
Surveys, 68, 430, 431; 94, 1753. 

Pneumatic locks. 
Operation of, 97, 3162. 

Polar planimeters. 
Rolling planimeters preferred, 98, 
1991. 

Pole floats. 
Current observations, 98, 1624. 

Poles. (^Loaded—.) 

Pole screens. 
Dikes, 96, 2236. 
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Pontoon bridgres. 

74, 681; 76, ii, 309; 78, 981. 

Draws of, 74, 681. 

Dubuque and Dunleith, 76, ii, 309; 78, 

984. 
Raiiroade, 78, 981. 

Pontoona. (/Ste Floating— ; Wide—.) 
Wide, advantages of, hydraulic dredg- 
ing, 98, 1707. 
Wrecks, lighting, 09, 1277. 

Pools. (See Canal—; Dead—. ) 
Canalized rivers, 98, 2147. 
Canal pools, water supply of, 69, 535. 

Poplar trees. 
Snore protection, 71, 205, 208. 

Portable foundations. 
Tents, survey parties, 98, 1837. 

Portable jetties. 
96, 1738; 98, 1706. 
Advantages of, 95, 2062. 
Bars, effect on, 97, 2016. 
Building, 96, 1738; 97, 2016. 
Channel contraction, 95, 2062. 
Rivers, effect on, 97, 2016. 
Scour from, 95, 2077. 
Shoals, scour through, 97, 2016. 

Portage railway. 
Columbia River, 94, 2668. 

Portland cement. 
Specifications, 95, 2756. 
Tests, 94, 2318. 
eight brands, 95, 2989. 

Posts. (<&€ Mooring— ; Quoin—.) 
Powder. (See Black—; Blasting-; 
Chlorate—; Mica—; Orange—; 
White—. ) 
Depth of hole and, relation, blasting, 

68, 425. 
Various powders, rock blasting, 69, 
424. 

Powdered granite. , 

Concrete, ingredient of, 96, 514. 

Power. (See Compressed air — ; Elec- 
tric—; Mule—; Steam—; Turbine—; 
Water—. ) 

Explosives, 90, 417. 

Pile driving, used for, 75, ii, 82. 

Power houses. 

Locks, operation of, 95, 2908. 
Plans, locks, 98, 1921. 

Power plants. (See Central—. ) 
Compressed air, 1906, 2769. 
Operating, provisions, gun batteries, 

98, 11; 99, 12. 
Transmission of power, compressed air 

best, 98, 1810. 

Prairie. 
Mountainous country and, run-off, 96, 
3013. 

Precipitation. 
Arid regions; reservoirs, effect of, 98, 
2865. 



Precipitation — Continued. 
Data relating to, index to, Miasiasippi 

River, 95, 3712. 
Muskingum River, 96, 3014. 
Red River, 1900, 2843. 
Reservoirs, effect of, arid regions, 98, 

2865. 

Precise leveling. 

Birmingham Canal, Ala, 99, 1765. 

Method, 80, 2426; 83, 1335. 2175, 
2269; 84, 2007, 2441, 2454, 2547, 
2581; 85, 2650; 86, 1268; 87, 2945, 
2949, 2981 ; 99, 3405. 

Mississippi River, 93, 3620, 3624. 

Results, 80, 2426; 83, 1335, 2175, 2269; 
84, 2007. 2441, 2454, 2547, 2581; 85, 
2650; 86. 1268; 87, 2945, 2949, 2981; 
99,3420. 

Precise levels. 
90, 1334; 91, 3476; 92, 1334, 2947, 3074. 
Adjustments of, Louisiana. 95, 1903. 
Charlotte River to Detour, 97, 4118. 
Cypress Bayou, 93, 2078. 
Data relating to, index to, Mississippi 

River, 95, 3703. 
Error allowable, 87. 2981. 
Field work methods, 93, 3955, 4135. 
Inefficient vials, 93, 4136. 
Instructions for making, 99, 3469. 
Instruments, 96, 1950. 
Lake survey, 76, iii, 70; 77. 1106. 

1189; 78, 1408. 
Level vials, 98, 4136. 
Mississippi River, 93, 3603; 98, 3244; 

99, 3405; 1900. 3963,4138, 4622. 
Missouri River, 98, 4218; 94, 3095. 
Ouachita and Black rivers, 98, 1607. 
Red River, 93, 1944. 
Rods, lengths of, 93, 3961; 96, 1955. 
St. Marys River, 96, 4058. 
South Pass, 94, 2750. 
Systems, characteristics, 96, 1959. 
Tennessee River, 96, 1920; 96, 1949, 

1950 1971. 
Various places, U. S.; index, 96, 1959. 
Wye levels, value of, 87, 2981. 
Yazoo River, 94, 1493. 

Premature explosions. 
Dynamite, 75, 524, ii, 695; 76, ii, 665; 
77,1042; 79,515. 

Pressure gaugres. 
Discussion, 75, ii, 823. 
Mines, explosions of, 95, 530. 
Submarine, explosives, 89, 496. 

Primary triangulation. 

Planning, 93. 4352. 

St. Marys River, 94, 3396, 3403, 3404, 
3409; 95,4185; 96,4023,4038. 
Printing Office. (See Government—.) 
Printing* paper. (See Blue print — . ) 
Prism. (/See Canal— .) 

Prism measurements. 
Scow and, relations, 71,181,191,200, 
719; 75, 275; 77, 239, 246; 78, 520, 
1136; 79,507. 
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Private dredging:. 
Harbors, injury of, 73, 205; 78, 291; 
74, 46, 207. 

Private encroachments. 

Corporate and, harbors, 74, 202, 207; 
7e,ii,535; 77,828,928, 

Private work. {See Vol. I, p. 11.) 

Private works of improvements. 
Value, determining, 1900,4381. 

Projecting: wharves. 
Projection beyond bulkhead line — 
shoaling from, 88, 1046. 

Projects. (See Vol. I, p. 11.) 

Proof firing:. 
Concrete mortar battery, 04, 454. 

Protection sills. 
Building, 96, 3409. 

Protection works. 
Building, movable dams, 97, 2549. 

Public lands* 
Reservoirs, effect of, 98, 2870. 

Public parks. 

Fort Bites; utilization, 85, 423. 
Reclaimed land for, 1900, 1702. 

Public works. 
Power of counties. Wash., 96, 3371. 

Puddle. 
Puddle walls, cofferdams, 68, 426. 
Remarks on, 84, 2331. 

Puller. {See Steam log — . ) 

Pulsations. («8^e Floods; seiches.) 
Floods, 79, 786. 

Running streams, 69, 594; 71, 989; 
73, 1033, 1040. 

Pttlsometer dredg:e. 
88, 781; 92,909. 

Pumpage. (See Canals J 
Water supply, canals, 76, 406. 

Pump dredges. 
Von Schmidt, 94, 2503. 

Pumping. {See Centrifugal — ; Coffee 

dams; Locks; Rapid — .) 
Canals, water supply for, 81, 1152. 
Chinese pump, locks, 99, 3236. 
Cofferdams, 93, 2485; 98, 3541, 3571. 

within, 68, 422; 71, 164; 77, 299. 

Engines, tests, large locks, 97, 2994. 
Foundations, batteries, 96, 510. 
Gauges, mortar pits, 94, 451. 
Gun batteries, 93, 613; 98,. 645. 
Locks, 98, 1886, 2981. 

building, 96, 1936. 

permanent cofferdam sills for, 

1900, 3533. 
Larae locks, 97, 2992. 
Turbines, 98, 2981. 

Pumps. {SeeCeLD&i — ; Dredges; Force — ; 

Suction — . ) 
Discharge of, Rock Island Rapids, 69, 

242. 
Laige locks, 97, 2987. 



Pomps^— Continued. 
Requirements, city water supplv, 76, 

ii, 697. 
Rock Island Rapids, 68, 422. 
Various pumps, duty of, 75, ii, 204. 
Water- jet, operating, 79, 1514. 
Wear of, dredges, 1900, 4567. 

Unarries. {See Stone — . ) 

Uuarry chips. 
Usefulness of, stone jetties, 94, 1231. 

Uuarrjring. {See Rock — . ) 
Economical methods, 1900, 2916. 
Rock, 96, 1876. 

Uuarry spalls. 
Handling of, clam-shell dipper, 90, 
2156. 

(Quarter boats. 
Surveys, 97, 2338. 

Uuicklime. 
Cement, effect on, 96, 2924, 2917 

Uuicksand. 

Bank, effect on, 1900, 2845. 

Building on, 94, 1826. 

Controlling, foundations, locks, 94, 
1826. 

Dikes, settlement of, 95, 1666. 

Flow, preventing, lock abutments, 98, 
2125. 

Pocket, foundations, effect on, sheet- 
pile dams, 98, 1487. 

Uuoin-poets. 
Plates for, bending, device for, 95, 
3048. 

Rack-a-Bock. {See Explosives. ) 
Constitution of, 85, 724; 86, 682. 
Use of. Hell Gate, 85, 716, 721, 724; 
86, 680, 682, 683. 

Bafting. {See Canals. ) 
Piers for, maintaining, rules, 1900, 

3346. 
Regulations, canals, 93, 2682. 

Bafting booms. (iSiSff Rivers.) 
Maintenance, rul^ rivers, 1900,3346. 

Bafts. («Se« Drilling.) 
Passage of, bridges, spans, dimensions 
required, 77, 820; 78, 931. 

Baft-towing. 
Restrictions, Great Lakes, 94, 2378. 
Rules, canals, 95, 2536. 

Bail charges. 
Canal- tolls and, comparison, 8d, 2497; 
86, 1944. 

Bail fireiglit rates. 
Canal and, 96, 3062. 

Bailroads. 

Accidents on, Investigation of, 77, 831. 
Bridges, rail and wagon traffic, 70, 244, 

261. 
Canals and, capacity, comparison of 

N. Y. C. R. K. & Erie Canal, 

71,647. 

comparison, 1900, 3622. 

New York State, 96, 3063. 
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SailroadB — Continued . 

Control over, Government lands, 98, 

4288. 
Cost of, average per mile, U. S., 75, 

li, 629. 
Free waterways, influence of, 96, 3090. 
Mileage of, Ohio, 1839-, 96, 3043. 
Other methods of transportation and, 

freight rates, comparison, 71, 630, 

644. 
Prosperity of, waterways, effect of, 96, 

Sand fences on, 99, 3218. 

United States freight, refusal of Central 
Pacific R. R. to conform to regula- 
tions in carrying, 78, 1117. 

Rail routes. 
Canal and, comparison, 1900, 3622. 

Rail tranaportatiozi. 

WaUr and, comparison, 71, 630, 644; 
72, 518; 74, ii, 106, 116, 123; 
77, 399, 640, 646, 654. 
rates, 89, 2497; 87, 2129, 2130. 

Railway, (i&f Boat— ; Portage.) 
Maintenance of canals, 1900, 2941. 

Rainfall. {See Meteorology; Water- 
sheds.) 
Allegheny watersheds, 79, 1391. 
Cali^mia, 76, ii, 624. 
Canals, 76, 533. 
Colbert Shoals, canal, 98, 1923. 
Columbia River, 79, 1844; 80, 2302. 
Charts of, 76, 676. 
Cumberland Sound, 76, 457, 458. 
Dakota, 74, 296; 79, 1225, 1248. 
Dismal Swamp Canal, 96, 1090. 
Drainage ana, ratio, 79, 1391; 81, 

1778. 
Evaporation and, ratio, 70, 287. 
Florida, coast of, 76, 457. 
Forests, effect of, 75, ii, 172; 79, 

1211; 84, 662. 
Fox River, 1900, 3724. 
French Broad River, 1900, 3027. 
Great Lakes, 82, 2344. 
Great rainfall, Neah Bay^ 98, 3084. 
Greenville, Mississippi River, 99, 3565. 
Hudson River, 94, 726; 95, 900; 96, 

826. 
James River, headwaters of, 77, 759. 
Lake discharge and, ratio, 68, 962. 
Lake region, 67,684; 68,961,971,980; 

69, 601. 
Minnesota, 79, 1224, 1243. 
Mississippi Basin, 84, 1615, 1622. 
Mmimppi Rivera lower, 75, 571. 

upper, 70, 287; 74, 296; 75, ii, 

438, 440; 79, 1197, 1199, 1213, 
1226; 80, 1591, 1599, 1612; 81, 
1778, 1801; 83, 1458; 84, 1622. 

watershed, 96, 1862. 

Mountains and lower levels, differences, 

74, ii, 375. 
Ohio Bivery 95, 2351; 97, 2338; 98, 

2053. 



RainfiEJl— Continued. 

Ohio Rivery valley of, 74, 507, 520, 523, 
632; 76, ii, 100. 

Pacific coast, 95, 3459. 

Punta Rosa, Fla., 88, 1207, 1228. 

Reservoir dischaige and, relation, Mis- 
sissippi River, 94, 1709. 

Reservoirs, MissisBippi River, 94, 1705; 
96, 1843. 

River and, comparison, Ohio River, 96, 
2074; 1900, 3105. 

Runoff and, Mississippi River water- 
shed, 96, 186^ 

relatian, 96, 3013. 

Mimsgippi River^ 97, 2169. 

reservoirs, 96, 1843. 

St. Johns River, 98, 1627. 

St Louis, 84, 1615. 

San Diego, 74, ii, 374, 875; 80, 2247. 

South Atlantic States, 76, 532; 77, 
390; 79, 780. 

Washington, D. C, 98, 4280. 

Watershed and, ratio, 70, 287; 78, 
499; 74, 507, 532, 538; 75, ii, 438; 
76, 532, ii, 100; 77, 756; 79, 1197, 
1199, 1219, 1221, 1227, 1236, 1241. 

Water supply, canals, 76, 533. 

Wind, effect of, 67, 698. 

Wisconsin, 79, 1225, 1246. 

Rain stonns. 
Washington, D. C, 93, 4307. 



Bar channels, scraping of, 98, 2977. 

Rammer. 
Cement-testing, 96, 2678. 

Ramming:. (^Siff^ Stock — .) 

Ramona. {See Brush.) 
Dams, effect, 76, 375; 79, 1201. 

Random-stone dikes. 
78, 662. 

Random-stone jetties. 
78, 1284; 79, 807. 

Range flndeis. 
Position of, batteries, 99, 13. 
Towers, 97, 661. 

Rapid currents. 
Boring in, 98, 3162. 
Bridge piers, effect on, 95, 734. 
Soundings, 98, 3162. 

Rapid pumping:. 
Cofferdams, 68, 426. 

Ra^pids. 
Lming over, boom for, 96, 3381. 
Passage of, methods, 94, 2668. 
Rivers, origin in, indications of, 68, 
308; 78, 916. 

Rattlesnake plant. {See Grass.) 
Description of, 68, 649. 

Recesses. (/See Lock gates.) 
Sheathing of, rapid decay, lock gates, 
95, 2360. 

Recessions. 

Falls, Minnesota River, 78, 915. 
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Beciprocal leveling. 
Platforms, 91, 1896. 

Bedaimed land. 
Pftrks, utiluBed aa, 97, 1319; 99, 1416; 

1900, 1702. 
Potomac River, 96, 1207; 96, 1021. 
Title to, 96, 1023. 

Becoxmoiasaace. 

Black Hills, 74, ii, 628. 
Becorda. {See Meteorological — ; Pile 

driving—; Stone — .) 
Concrete, mixing, 98, 2454. 
Dredging, 1900, 3677. 
Pile-driving, 84, 1505, 1519. 
Rock-blastuig, 1900, 1731. 

Bedredffing'. 
DredgmgB, 98, 2670. 

Beels. (See Sounding — ; Wire — .) 
Currents, measuring, 1900, 5327. 
Mississippi River (see Vol. II, p. 670). 
Riplev-Haskell, 96, 4240. 
Soundings, 96, 4170. 

Beenforce xnattreBses. 
Extension of, revetments, 96, 3827. 

Beference marks. ( See Bench marks. ) 
Sites, 94, 2133. 

Beference points. (See Bench marks. ) 
Cypress Bayou, 98, 2081. 
Milestones for, triangulation, 96, 1402. 
Red River, 98, 1957. 



Coefficient of, triangulation, 78, 1189; 

96, 4037. 
Surveys, 91, 1899. 
Triangulation, effect on, 67, 575. 

Befrigeratingr plant. 
Dredges, 1900, 4600. 

Befoae. (^«Mill— .) 
Disposaly cities, 96, 3609; 97, 3499. 

dumping, methods, 96, 3395. 

sea dumping, 98, 3541. 

Bemarkable freezing^. 
Below water, 76, ii, 203. 

Beservations. 

Washington, 94, 3295. 

Beservoirs. (See Artificial — ; City — ; 

Irrigation; Locks; Permanent — ; 

Rivers; Sediment; Stone — ; Tidal — . ) 
Alluvial rivers, regimen of, effect on, 

98, 2893. 
Artificial lakes, 98, 2849. 
Bever, Germany, 98, 2854. 
Building of, Colorado, 98, 2918. 

corporations for, 98, 2866. 

Canals, water supply of, 96, 3026. 
Canals and, evaporation, 71, 639; 72, 

515, 521; 74, 505, 523; ii, 95; 76, ii, 

547, 566; 76, 756; 78, 293. 
aties, 98, 2852. 
DamSf building, cofferdams, 96, 1834. 

crevasses, closing?, 97, 2143. 

cribwork, 96, 1837. 

flumes in, 96, 1837. 



Beservoirs — Continued. 
DavM, foundations, excavating, 96, 

1834. 
height, raising. Great Falls, 96, 

3m 

Mississippi River, 81, 1763, 1765; 

88, 1455, 1463, 1472, 1475; 86, 1748; 

86, 1502; 87, 1667, 1675, 1686. 

operating, methods, 98, 2265. 

Potomac River, 84, 2321; 86, 

2469, 2478, 2496. 

sheet piling, 96, 1835. 

sites, Lake Superior; Mississippi 

River Canal, 96, 2432. 

varieties of, 98, 2824, 2877. 

various, 82, 1830. 

Definition, 98, 2846. 

Deposits in, 98, 4297; 98, 2823. 

Development, arid regions, 98, 2875. 

Discharge f Mississippi River, 94, 1705. 

reflation of, 86, 1747. 

rainfall and, relation, 94, 1709. 

Floods, arrest of, 69, 313, 324; 76, 540, 
616, 669. 

control of, 98, 2859. 

effect of, 98, 2864, 2878, 2887, 

2893, 2894. 

preventing, expensive, 98, 2860. 

Flowage, damages from, 1900, 2787. 

rights, 1900, 2790. 

Function of, 98, 2845, 2878. 

Industrial purposes, 98, 2852. 

Irrigation for, 98, 2852, 2864, 2878. 

Leakage, 96, 3965. 

Locks at, 76, 407. 

Maintaining, cost, 98, 2845. 

Masonry dams, 98, 2824. 

Mississippi River, 94, 1704; 98, 2851. 

Msta River, 98, 2822, 2850. 

Ohio River, 98, 2862. 

Potomac River, 84, 2321; 86, 2469, 
2478, 2496. 

Precipitation, effect on arid regions, 
98, 2865. 

Public lands, effect on, 98, 2870. 

Rainfall, Mississippi. River, 94, 1705; 
96 1843. 

Riveii, effect on, 97, 2142; 98, 2849. 

height of, augmenting, 1900, 

3336. 

improvement of, 66, iv, 263, 315; 

69, 323; 70, 282; 78, 499; 76, 540. 
564, 616; ii, 436; 76, ii, 288; 79, 
1193, Ex. Doc. 39, 46 Cong., 2d seas.; 
80, 1590, 1601, 1659, 1952; 81, 1761, 
1765, 1770, 1809, 2492, 2747; 88, 1455, 
1463, 1472, 1475; 86, 1747; 86, 1502; 

87, 1667, 1675, 1686. 
Russian, 98, 2822, 2850. 
Sediment deposits, 98, 2823. 
Sites (see Natural—J, 98, 2822. 

arid regions, 98, 2819, 2821, 2842, 

2869, 2872, 2877, 2878. 

cavities, hydraulic mines, 94, 

3172. 

depressions, 98, 2822. 

jurisdiction over, 98, 2872, 2878. 
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Sites, Lakes as, 98, 2821, 2846. 

open valleys, 08, 2821. 

streams, diversion, 06, 3963. 

surveys, metiiods, 08, 2879. 

title to. 08, 2872, 2878. 

Wyoming and Colorado, 08, 2815. 

Study of, arid reg;ions, 08, 2815. 
Systems, development, arid regions, 

08, 2875. 
Temay, France, 08, 2854. 
Valleys, 08, 2821. 
Volga River, 08, 2822, 2850. , 
Water storage, MissLasippi River, 1000, 

2798. 
Water supply, D. C, 06, 3908. 
locks, 76, 407. 

Restricted channels. 
Flow of, 74, 346; 70, 774. 



Astronomical work, 04, 3322. 
Methods, St Marys River, 03, 4358; 

04, 3422; 07, 4074. 

St. Marys River, 03, 4358; 04, 3317; 

05, 4160; 07, 4070. 

detaining walls. 
Colbert Shoals canal, 00, 2272. 

Heverse-curve Jetties. 
Design, 08, 1537. 
Effect of, 08, 1540. 
Supposed effect of, Aransas Pass, 08, 
1536. 

Bevetments. (See Bank — ; Break- 
waters; Brush — ; Canal — ; Jetties; 
Levees; Mortar pits; Pile — ; Sheath- 
ing; Sheet pile — ; Timber—.) 

Advantages of, jetties, 05, 3315. 

Brush fiUing, 77, 475. 

Brush, made of, 77, 914. 

mattresses, 80, 1275, 1335, 1339, 

1389, 1408, 1412, 1417,1420, 1422, 1427, 
1436, 1440, 1442, 1444, 1459, 1496, 1506; 
81, 1374, 1524, 1552, 1562, 1598; PI. 
XV, 1610, 1614, 1618, 1639; 82,1500, 
1598, 1601, 1613, 1683, 1688, 1690, 1694, 
1700, 1732; 83, 1 193-1243, 1308, 1312, 
1317, 1326, 1440, 2294; PI. IV, Appen- 
dix L; 84, 2411, 2767, 2776, 2798, 2835; 
Pis. Vlll and IX, Appendix L; 85, 
1566,2776,2795,2960,3026; 86,1194, 
1489; 87, 1558, 1565, 2734, 2761, 2765, 
3109 

Building, banks, 04, 2899; 05, 3836; 

06, 3824; 1000, 4350. 
Foundations of, excessive settlement 

of, 72, 839; 70, 1051. 
Groins preferred to jetties, 05, 2217. 
Hydraulic grading, 04, 3145. 
Improvements, 08, 3731. 
Jetty undermining, preventing, 05, 

3315. 
Levees 08 3854. 
Mattresses for, building, 07, 2205; 08, 

1863. 
Mississippi River {see Vol. II, p. 672), 

06, 3701. 



Bevetments — Continued. 
Mortar pits, 08, 727. 
New Orleans, 03, 3821. 
Pile, plank, etc., shore protection, 75, 

57. 
Pile sheathing, 06, 2966. 
Placing, breakwaters, 1000, 4117. 
Plan for. Portage Canid, Wis., 76, ii, 

417. 
Protecting, foot mattresses for, 08, 

3359. • 
Reenforce mattress, extension, 06, 3827. 
Repairing, 1000, 3806, 3929. 

Missouri River, 06, 3839. 

Repairs, 05, 3817. 

Sand exchision, channels, 80, 1906, 

1914, 1916; 81, 2078; 82, 2138. 
Sand-filled revetment, 68, 154. 
Sand-tightening of, beams for, 75, 243; 

78, 1213; 70, 1659. 
Shore protection, 71, 202; 72, 233; 

76, 708. 
Specifications, 05, 4046. 
Views of, 1000, 4963. 

Bevetted banks. 
Floods, effect of, rivers, 08, 1658. 

Bight of way. {See Canals. ) 
Describing and locating, canals, 08, 
2483. 

Bings. {See Mooring . ) 

Biparian rights. 
1000, 4414. 

Biprap. ( See Jetties. ) 
Breakwaters of; 03, 932. 

superioribr of, 87, 578. 

Bridge piers, 75, ii, 687. 

Cribs, protecting, 60, 108, 137, 142; 

70, 151; 76, ii, 445. 
Dams, sections, Allegheny River, 08, 

2206. 
Dikes of, settlement, 88, 539. 
Foundations of, shell for, 88, 1082. 
Groins, 03, 1654. 
Handling, jetties, 07, 1799. 
Jetties, deep-water, 01, 3187. 

expense, items of, 02, 1221. 

Placing, plant for, 05, 2227. 
Slopes of, breakwaters, 02, 933, 934. 
Structures, waves, effect of, 00, 2320. 

Bivers. {See Alluvial — ; Brownlow 
weed; Canalized — ; Canalizing — ; 
Channels; Contraction; Discharge; 
Harbors; Niagara; Non tidal — ; Sand- 
bearinj; — ; Slmllow — ; Streams; Tidal 
— ; Tributaries.) 
Affluent, effect of, 78, 911. 
Artificial bars in, Brownlow weed for, 
78, 640, 654; 70, 1014, 1054, 
1058, 1061, 1077, 1080, 1088. 

reservoirs for, 08, 2849. 

Banks of, abrasion of, 75, ii, 498. 

caving of, 75, ii 519. 

falling stages, 72, 436; 78, 

615. 
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Bivers — Continued. 
Banks off caving of Mississippi River, 

75, 558, 608; 78,841; 79, 976, 

979. 
cultivation, changes due to, 78, 

846. 

dams and, 68, 448. 

dams, effect of, 78, 232. 

erosion, preventing, 96, 1777. 

height of, difference in, 79, 1009. 

peculiar caving of, Red* River of 

the North, 78, 730. 
protecting, piles and brush for, 

96 1400. 

rectifying f 72, 839; 76, ii, 279, 

afe; 78, 255. 

effect of, 76, ii, 408. 

Garonne River, 72, 839; 76, 

ii, 279. 

slopes, improvement, consistency 

with, 76, 374, ii, 284. 
Barge traffic on, 96, 3060. 
Bars, blasting of, 70, 334. 

oatiM8, freshets, 76, ii, 541. 

storms, 68, iii; 77, 967. 



floods, effect of, 76, ii, 477, 507; 

79, 1010. 

forming of 72, 108, 132, 139, 142; 

74, 804, 863. 865; 75, 959, 
ii,457, 474, 476, 477, 484, 
502, 604; 76, 449. 

Connecticut River, 78, 267. 

Mississippi River, 74, 804, 

863, 866; 75, 959, 967, 979; 
76, ii, 179; 78, 842; 79, 
1010, 1892, 1967. 

opposing tides, confluence of, 

74, ii, 35. 

high water, effect of, 72, 132. 

length, Missiasippi River, 78, 841. 

motion of, wave like, 75, ii, 502, 

604, 507; 76, 449; 79, 1751, 
1757, 1759, 1892, 1967. 

origin, Mississippi River, 83, 2373. 

progressive motion, 75, ii, 477, 

484; 76, ii, 179, 256, 402. 

removing, water- jet for, 68, 671 ; 

69^ 310; 79, 383, 384. 

sparring boats over, 68, 628. 

Basins, floods, Mississippi River, 95, 

3661. 
BedSy ancient, Mississippi River, 75, 
ii, 497. 

changes, 68, 307, 760; 75, 542, 

549. 

Connecticut River, 68, 760. 

ice, due to, 80, 1771 ; 82, 695. 

characteristics, Christiana River, 

96, 986. 

controlling elements and, relation 

between, 1900, 2489. 

crevasses, effect of, 91, 3465. 

erosions, 96, 3484. 

excessive depth, Potomac River, 

83, 781. 

explosives on, placing, 98, 1119. 

exposure of, 98, 1952. 

filhng of, causes, 68, 307. 



Rivera — Continued. 
Beds, floods, effect of, 98, 2902. 
holes m, Tennessee River, 97, 

2249. 

levees, effect of, 90, 3093, 3105. 

Mississippi River (see Vol. II, p. 

670), Y5, 649. 
protecting, mat carpet for, 79, 

876. 

rising of. Big Sandy, 95, 2499. 

floods, causes of, 1900, 4653. 



high water, 75. ii, 477. 

r Mississippi River, 1900, 

4563. 

movable dams, effect of, 96, 

2312. 
sand movement of, 69, 601; 76, 

ii, 602, 504; 79, 1751, 1767, 1759, 

1760, 1892, 1967. 
waves, 81, 1579, 1653; 88, 2195, 

2197, 2210, 2216, 2224, 2230; 85, 

669; 87, 1351. 
Bends, convex sides, deep-water, effect 
of. Red Riverof the North, 79, 1192. 
current velocity, effect, 75, 575; 

76, ii, 265. 

depths, effect on, 79, 1008. 

regimen, effect on, 75, 576, ii, 

488; 76, 296, ii, 265. 
Bodily movement, 79, 1011. 
BoUomSf protection, mat carpet, 78, 

616; 79, 876. 
rising of, ground sills suggested, 

98, 1411. 

tester, 88, 931. 

Bridges, 80, 1849; 81, 2009; 82, 1979; 

83, 1591; 84, 1769; 85, 1917; 

86; 2111; 87, 2613. 

collisions with, losses from, {see 

Ohio River, River and Harbor In- 
dex), 97, 2333. 
Canalizing, plans for, 1900, 3164. 
OiannelSf dredged, 68, 60. 669; 69, 460. 
comparison. New Orleans, 1874-94, 

95, 3669. 

contraction, 1900, 4272. 

deepening of, 96, 976; 1900,4434. 

filling of, sewaffe, 95, 2707. 

maintenance o^ 98, 2697. 

rectification of, 72, 839; 76, ii, 

279, 285, 408; 78, 255. 
thirty-foot, maintaining, Delaware 

River, 98, 1111. 
— -~ width, mathematical computation 

of, 1900, 3034. 
Check dams, advantiu^es of, 93, 2365. 
Chutes, closing dams, 98, 3523; 96, 1870. 

settlement, 96, 1887. 

use of, 81, 1936, 1943, 1980. 

Closing of, logs, 79, 896. 

Contraction, dams, Mississippi River, 

94, 1593. 

dikes, Mississippi River, 94, 1693. 

hurdles, Mississippi River, 94, 

1593. 
mattresses, Mississippi River, 94, 

1694. 
works, MissisBippi River, 96, 3419. 
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Controlling, currents, 1000, 4436. 
Crtjss sections of, Boeuf River, 96, 1610. 

Brazos River, 95, 1844. 

Detroit River, 74, 589. 

elements, Mississippi River, 97, 

3672; 98, 3242; 96, 3577; 99, 

3400. 

Minnesota River, 75, 404. 

Mississippi River, 73, 601; 78 

844, 847; 79, 1232; 96, 1758. 

Missouri River, 93, 4248. 

Ohio River, 71, 397, 401, 410, 413, 

416, 421, 443. 

Red River. 98, 2068. 

St. Clair River, 68, 954; 74, 589. 

St. Johns River, 98, 1644. 

Tennessee River, 1900, 2963. 

Current deflectors, 88, 671. 
CurreniSy controlling, 1900, 4436. 

piers, injury to, 76, ii, 532. 

storms, before and after, 97, 2777. 

straightening, plans. Old River, 

95, 3860. 
-^— velocities of^ computation of, math- 
ematical, 1900, 3034. 

sediment, effect of, 75, ii, 

477. 

Tennessee River, 93, 2366. 

Cut-offs, danger from, 71, 381; 75, 540. 

Dutch Gap, 76, 292. 

effect of, injurious, 72, 435; 73, 

645; 75, 540; 79, 899. 
forming of, 70, 376; 75, ii, 499, 

607. 

inadvisability of 96, 1578. 

Damsy effect of, 97, 2250. 

planning for, 1900, 2967. 

settlement, 97, 2208. 

surveys for, methods, 1900, 3203. 

: system of, planning, 1900, 3203. 

Dead pools, Mississippi River, 98, 

3168. 
Deep channels in, plans for, 1900, 

4016. 
Deltas, characteristics, 74, 805. 
Deposits in, backwater, effect of, 97, 

1967. 

rate ot] 98, 2623. 

Depths, crevasses, effect on, 91, 3473. 
forests, destruction, effect of, 75, 

ii, 172; 79, 1211. 
reduction of, sediment, deposition 

of, 75, 548; ii, 171. 

restriction by, tunnels, 97, 2796. 

surface indications, 98, 3168. 

velocity and, relations, 76, 451. 

Dikes, effect of, 97, 1990. 

improvement with, 80, 1427; 85, 

1576; 87, 2096, 2761. 

abandoned, Wisconsin River, 

87,2096. 
objections to, Delaware River, 96, 

887 
Discharge of, 76, ii, 268. 
formula for, 68, 966; 76, ii, 274, 

277; 77, 745; 78, 531, 562, 



Bivers — Continued. 
Discharge of, formula for, Humphrey's 
and Abbot's, 76, ii, 246, 275. 

measuring, St. Marys River, 97, 

4092. 

minimum and maximum, relation 

of, 98, 2847, 2849. 

Mississippi River, 97, 3652. 

Missoun River, 94, 1743. 

section, effect of, 69, 589. 

sluices, through^ 75, ii, 610; 77, 

745. 

stage and, effect of, 1900, 5383. 

wind, effect of, 1900, 5383. 

Wyoming, 98, 2911. 

Diversion, Bear River, 98, 2869. 
Drainage, Mississippi River, 98, 2887. 
Drift jam, removing, 97, 1885. 
Driftwood, utilization, 95, 2064. 
Enlargements of, preventing, 95, 3640. 
Entrances, deepening, methods, 97, 

1818. 
Evaporation from, determining, 1900, 

3165. 
Experimental dredging, Mississippi 

River, 96, 3630. 
Filling up, sediment. Old River, 95, 

3860. 
Fill of, gauges and, relation of, 96, 3484. 
Filtration, 69, 252. 

Flat mouths of, Puget Sound, 96, 3346. 
Floats and cords in, resistance, 74, 534; 

75, ii, 369; 76, 216; 78, 380. 
Floods, 88, 1026; 90, 1373, 1487, 1489; 
91, 1105, 3413. 

causes, river bed, raising of, 1900, 

4553. 

combinations of, 98, 2853, 2887. 

control of, relief, opening, Missis- 
sippi River, 95, 3894. 

reservoirs for, Loire River, 

98, 2859. 
-^ crevasses, effect of, 1900, 4564. 

effect of, 95, 2183; 98, 1658, 

excessive, relief from, plans, Mis- 
sissippi River, 95, 3649. 

heights of, basins, effect of, 95, 

3661. 
locks and dams, effect of, 1900, 

2986. 
Flood waters, controlling, 95, 3639. 
Flmv of, concentration of, jetties for, 97, 
2016. 

temporary, 97, 2016. 

irr^^lanties, 98, 2845. 

resistance to, measure of, increaced 

slope used, 95, 3668. 

uniformity of, 98, 2845, 2846. 

Forests, effect of, 75, ii, 172; 79, 

1373. 
Gauges, Mississippi River, 98, 2058. 
Gravel bars, forming of, 78, 842. 

Wisconsin River, 76, ii, 256, 402. 

Greatest, length of, U. S., 69, 548; 79, 

1791. 
Harbors and, defense of, planning, 

95,4, 
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Bivers — Continued. 
Harbors andf injury, sawduat deposit, 
68, 858; 70, 500; 71, 249, 622, 840; 
72, 203, 924, 930; 73, 379, 382, 389; 
74, 104; ii, 291; 76, 111, 112; ii, 68, 
382; 76, 289; 77, 34, 154; 78, 190, 
452; 79, 43, 245, 502; 81, 1679. 
Heavy erosion, causes, 96, 2273. 

shoaling, causes, 96, 2273. 

Heights of, augmenting, reservoirs, 

water, 1900, 3336. 
High dams, doubtful efficacy of, 97, 

2100. 
Hurdles in, building, 97, 2012. 
Hydraulic mining, 81, 2485, 2494; 82, 

2543, 2548; 87, 1983. 
Hydraulics of, study, Red River, 1900, 

2489. 
Ice dikes^ Delaware River, 98, 1146. 

closmg, bridge piers, effect of, 71, 

716. 

formation Allegheny River, 80, 

1771. 

Buffalo Harbor, 87, 2353. 

Delaware River, 81, 822; 82, 

732, 959; 83, 744. 

Mississippi River, 84, 1620. 

Ice harbors, buildmg, 96, 2233; 97, 
2206. 

essentials of, 82, 1769. 

plans, 96, 2219, 2513. 

Ice piers in, design of, 93, 2446. 
Improving, Brownlow weed for, 77, 
500; 78,640,654; 79,1014,1054, 
1058, 1062, 1070, 1077, 1088. 

Adam's flume, doubtful value of, 

93 2202 

brusk mate, 72, 144; 76, 574, 641, 

653, 678; ii, 404, 619; 77, 484; 
78, 624, 640, 654; 79, 737, 977, 
1030, 1052, 1061, 1074, 1080. 

canals, lateral, 97, 2251. 

contraction, limitation of, 96, 

1699. 
dams, check and longitudinal, ad- 
vantages of the former, 93, 2355. 

deterioration of improvement, 

Ohio River, 1900, 3096. 
-: — dikes, structures to displace, 98, 
3473. 

engineering methods, 98, 2845. 

greatest slopes consistent with, 

76, 374; if, 284. 

ground sills, 98, 1411. 

high- water discharge, 98, 1748. 

jetties for, Holland, 80, 1271. 

levees, value of, 88, 2148. 

locks and dams, 1900, 2349. 

low-water discharge, 98, 1748. 

methods, 93, 2476; 1900, 2349. 

engineering, 98, 2845. 

incompatible, 98, 1748. 

movable dams for, 76, 688; ii, 613, 

630; 76, 624; ii, 25. 

permanent dams for, 74, 285, 286, 

287, 288, 289; 76, ii, 612; 76, 
624; 77, 746. 



Bivers — Continued. 
Jmorovtntf, reservoirs, 66, V, 263, 315; 60, 
3&; 70, 282; 78, 499; 76, 540, 
564, 616; ii, 436; 76, ii, 288; 70, 
1193, Ex. Doc. 39, 46th Gong., 
2d sefls. ; 80, 1590, 1601, 1659, 
1952; 81, 1761, 1765, 1770, 1809, 
2492, 2747; 88, 1455, 1463, 1472, 
1475; 86, 1747; 86, 1502; 87, 
1667, 1675, 1687. 

rights of the Government, Fox 

and Wisconsin rivers, 08, 2353. 

slopes, consistency of, 76, 374; ii, 

284. 

trailing dams, favorable reeolts, 

98, 1788. 

transportation, effect on, 87, 1921, 

2116. 

transverse jetties for, 76, ii, 406. 

Injury of, mining, operations of, 76, ii, 

620; 77, 993r78, 1297; 79, 1857. 
Jetties, effect on, 73, 232; 74, 785; 76, 

218: 76, 459; 79, 1173. 
Junctions, making, 97, 3909; 98, 3528. 
Jurisdiction over, 78, 828; 74, 203; 
76, 512, 826; 76, 436; 77, 828, 928, 
940; 79, 1021, 1024. 
Lakes, influence of, Po River, 98, 2849. 
Lai^ rivers, dredging, results, Missis- 
sippi River, 97, 3618. 
Lateral canals, advantages of, 97, 2251. 
Lochs m, planning for, 1900, 2967. 

water supply for, providing, 1900, 

3168. 
Log jams, effect of, 98, 3120. 
Longitudinal dams, advantages of, 08, 

2355. 
Mill waste, deposits, 98, 840. 
Minimum discharge, maximum and, 

relation, 98, 2847, 2849. 

Mississippi River {see Vol. U, p. 672). 

Mouths of, bars, advance of, Mississippi 

River, 68, 483; 70, 322; 74, 

835, 855; 76, ii, 477, 484; 77, 

429, 430. 

changes in. Pacific coast, 98, 3354. 

forming of, 68, 111; 72, 242, 244; 

78, 335; 76, 311, 967; 77, 
967. 

Mississippi River, 66, iv, 236; 

67, 376; 70, 330; 74, 835, 
855; 76, 959; 77, 431. 

St Johns River, 78, 582, 585. 

growth of, 1900, 2290. 

movement, control of, dikes for, 

96, 1907. 

deepening, methods, 97, 1840. 

dikes, effect of. 76, 949. 

improvement, jetties, 76, 980. 

improving, jetties, Brasoe River, 

76, 938. 

jetties at, benefit of, 98, 3489. 

Rhone River, 76, 965. 

Mississippi River, mouth, 74, 833, 

878; 76, 951, 953, 980. 
mud lumps, forming of, Missis- 
sippi River, 77, 431. 
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Rivers — Continued. 
MouUis of, Bhoaling, 80, 1138; 81, 1263; 
82, 1329; 88, 1041; 84, 1243; 
85, 1386; 86, 1235; 87, 1365. 

shoalB, causes, 97, 3310. 

Navigable sluices, 75, ii, 610. 
Navigation, irrigation interests and, 

conflict, 93, 3292. 
Niagara River, other rivers and, com- 
parison, 98, 2846. 
ObstructioTis, dredging and, injury to 
harbors, 75, 287. 

bridges, 97, 2796. 

civil war, 75, 874; 76, 330. 

hyacinths, 97, 1754. 

logging, 99, 1604. 

numerous, Chicago River, 98, 

2796. 

removing, methods, 98, 1945. 

tides, effect, 74, ii, 50, 166. 

— r- tunnels underneath rivers, 97, 

2796. 
Origin of, recent, rapids and indica- 
tions of, 68, 308; 78, 916. 
OvUletSj data, index to, MisBissippi 
River, 95, 3710. 

restricting, 95, 3640. 

Overflow^ causes, levees, Mississippi 
River^ 95, 3644. 

companson of, Mississippi River, 

97. 3710. 

lawsuits, 95, 3644. 

preventing, successful, Mississippi 

River, 95, 3625. 
Peculiar character, Florida, 77, 385. 
Physics of, study. Red River, 1900, 

2489. 
Plane, change of, Mississippi River, 

93,3564. 
Portable jetties, effect of, 97, 2016. 
PredpiUUion, data, index to, Missis- 
sippi River, 95, 3712. 

Red River, 1900, 2843. 

Private control, government and, con- 
flict of, Fox and Wisconsin rivers, 
98, 2342. 
Private works on, value of, determinfng, 

1900, 4381. 
Profiles, Columbia River, 95, 3542. 

Mississippi River, 96, 1758. 

Sacramento River, 96, 3197. 

Rafting booms, maintenance of, rules, 

1900, 3346. 
Rainfall and, comparison, Ohio River, 

96,2074; 1900,3106. 
Rectifying, plans, 95, 3640. 
Regimen, changes, Missouri River, 96, 
3823. 

elements, Southwest Pass, 99, 

1887. 
Reffulating, means, 1900, 3036. 

systems of, 1900, 3036. 

Reservoirs, Alb, Germany, 98, 2860. 

control of, rules and regulations, 

96, 1830. 

data, index to, Mississippi River, 

95, 3712. 
effect of, 97, 2142; 98, 2849. 



Rivera — Continued . 
Reservoirs, effed of, Mississippi River, 
95, 2179; 96, 1842. 

Rhine, 98, 2849. 

Yellowstone River, 98, 2849. 

water storage, Mississippi River, 

98, 1814. 
Revetted banks, effect of floods, 98, 

1668. 
Run-off, Mississippi River, 97, 2169. 
Salt water, ascension, 75, ii, 34. 
Sand in, heaviest in upper part of 

river, 72, 149. 
Sand movement, 98, 1800; 98, 1680. 
Sand waves in, 75, ii, 502,604, 507; 76, 

ii, 402; 79, 1757, 1892, 1967. 
movement, 83, 2195, 2197, 2210, 

2216, 2224, 2230; 85, 569; 87, 1351. 
Sawdust deposits (see Harbors above). 
Scout, hurdles for, Mississippi River, 

94, 1594. 

logs cause of, 74, 202. 

Scouring boils, Mississippi River, 98, 
3168. 

Sections, Red River, 94, 1440. 

Sediment in, arrest of, Brownlow weeds 
for, 78, 640, 654. 

Christiana River, 96, 988. 

deposits, large, Missouri River, 

96, 1723. 

impounding of, 95, 3337. 

observations, 96, 1241, 

Self-narrowing of, helps to, 97, 1967. 

Self-purification of, 98, 3654. 

Limmat River, 94, 3240. 

Separation of, Mississippi and Red 
rivers, 95, 3639. 

Sewage disctwrge, enormous, Chicago 
River, 93, 2796. 

regulations, violation of, Calumet 

River, 98, 2816. 

Shallower than adjacent lakes, gener- 
ally, 78, 912. 

Shoals in, channels, obtaining, 98, 
2304. 

SiU dams, effect of, 98, 3447. 

mattresses for, building, 93, 3410. 

Silt in, arrest of, hurdles for, 97, 2012. 

Slopes, 94, 1582. 

changes, Mississippi River, 96, 

1724. 

Columbia River, 93, 3383. 

data, index to, Mississippi River, 

95, 3712. 

determining, Mississippi River, 

79 1928. 

Mississippi River, 98, 3217; 1900, 

4742, 4752. 

Tombigbee River, 96, 1440. 

Southward movement of, Florida, 78, 

585. 
Stages, data, index to, Mississippi River, 

95, 3707. 
Surface slopes, Mississippi River, 1 900, 

4607. 
Temporary improvement, dams, 98, 

1650. 
Tides, effect of, 68, 919; 78, 583. 
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Biv0r»— Continaed. 

Training dikes in, effect of, 1900, 3904. 

widls, effect of, 97. 2250. 

Tribataries and, floods nrom, combina- 
tions of, 98, 2853, 2887. 
Tunnels in, Detroit River, 74, 598, 608, 

631. 
Volume, MisBiasippi River^ 94, 1734. 
Water power, value,determming, 1900, 

4»81. 
Watersheds, run-off, Mississippi River, 

97 2169. 
Water storage, 98, 2912. 

Cache a la Poudre, 98, 2840, 2841. 

Water supply, sources, artesian wells, 

James River, S. Dak., 93, 2322. 
Widths of, bars, increased at, 78, 842. 
Wing dams, effect of, 74, 302; 75, 

463; 76, 655; 77, 529; 97, 2250. 
Yellow banks in, protection of, 96, 

2184. 

Biver walls. 
Building, locks, 1900, 3604. 
Designing, locks, 1900, 2972. 

Koads. 
Levees, use of, 1900, 4862. 
Plans, Yellowstone National Park, 
1900, 5441. 

Bock. {See Bed — ; Breakwaters; Bro- 
ken — ; Enrockment — ; Jetties; Stone; 
Trap—.) 

Accounts, keeping, 93, 1600. 

Ballast, cribs, 99, 2634. 

Borings in, methods, jet drill, 1900, 
2769. 

Breaking, chisel boats, 67, 267; 68, 
.422, 434, 436; 69, 237; 71, 164, 269; 
72, 330, 331; 74, 314; 76, 661; 77, 
544: 78, 708. 

Chiseling, machine for, 94, 812. 

Cleaning, water jet for, 81, 667, 2607. 

Dredging, 71, 164; 79, 804; 73, 776; 
74, 33; ii, 41; 77, 229; 78, 800, 
1136. 

cost of, 79, 804; 77, 229; 78, 800, 

1136. 

Debris, dredging, difficult, 95, 925. 

Delivery of. Jetties, 1900, 4242. 

Depth to, Mississippi River, 78, 918, 
1058. 

Distribution, jetties, Charleston Har- 
bor, 95, 1424. 

Dumping, jetties, 96, 3253. 

Excavated, measurement, scow dis- 
placement, 68, 424. 

Excavaiingf channels, 96, 2224. 

concrete batteries, 99, 697, 701. 

Mississippi River, 99, 2137. 

Foundations of. Falls St Anthony, 79, 
1161. 

jetties, 1900, 4246. 

Gravel and, crib better than, piers, 98, 
1761. 

Hand driUing, 76, ii, 663. 

Detroit River, 77, 936. 

ffand drUHn^, rate by, 68, 425. 



Bock— Continued. 
Handling, jetties, 94, 2667. 
Jetties of, 95, 1424. 

'•"^ buiiding, methods, 96, 3211; 
1900, 4462. 

rock placing, Hiunboldt Bay 

and Harbor, 99, 3185. 
^'^ foundations of, maUresses, omission 
of, 96, 3216. 

placing, 1900, 4469. 

spurs for, 1900, 4461. 

trestles of, repairing, 97, 3370. 

strengthening, 96, 3212; 97, 

8373. 

vicinity of, scour and fill, 93, 

3493. 
Large, San Francisco Harbor, 98, 

2924. 
Measurements, prism and scow, rela- 
tion between, 75, 326; 77, 239; 78, 
1136. 
Placing, rock jetties, 99, 3186. 

tramway for jetties, 94, 2644. 

Quanting, 96, 1876; 99, 2129. 
Removing Isee Blasting: Chisel boats 
chiseling; Drilling). 
88, 604, 764; 89, 2547; 00, 2051 
92, 882, 1746, 1788, 1804, 2021 

Ahnapee, 76, ii, 846, 366, 360; 79 

1507; 80, 1912; 83, 1680, 1681 

Appomattox River, 78, 466. 

Ashtabula River, 70, 179. 

Bath, Me., 71, 846. 

blasts, surface, effect of, 71, 924. 

Blossom Rock, 68, 883; 69, 485, 

488, 491, 493; 70, 510; 71, 905, 
923. 

broken, solid and, ratio, 86, 685. 

bulkhead, used ore in bags, 99, 

3279. 

canals, cofferdam, 94, 1932. 

chisel boats, 68, 422, 434, 436. 

chiseling machine, 94, 812. 

cofferdams for, 85, 1753; 86, 1450, 

1461. 

Des Moines Rapids, 69, 225; 

76, 667, 660. 

Hell Gate, 70, 434. 

Kanawha River, 77, 299, 

301; 78, 468. 

Rock Island Rapids, 67, 295; 

68,421,437; 69,238,243, 
249; 74, 312; 77, 543. 

use of, 69, 491; 71, 926. 

Columbia River, 72, 997; 76, ii, 

663; 80, 2293, 2295; 83, 2051; 
84, 2266; 85, 2436; 87, 2482. 

cost, 91, 2796; 92, 801, 1999, 2271. 

—^ Appomattox River, 7o, 466. 

aSi tabula Ohio, 70, 180; 76, 

ii, 663. 

Blossom Rock, Cal., 71, 905, 

924. 

Boston Harbor, 77, 184; 78, 

217. 

Detroit River, 76, ii, 644; 

77,936, 
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Bock — Continued. 

Removingy co8i, Dunkirk, N. Y., 74, 

226. 
Eagle Harbor, Mich., 60, 72, 

76; 70, 91; 78, 1133, 1138. 

East River, 60, 55. 

Falls of the Ohio, 70, 386; 

78, 770. 
Geoi^town Harbor, D. C, 

78, 508. 

HalletB Point, 77, 227, 239. 

Harlem River, 76, 56, 245. 

Hell Gate, N. Y., 68, 728; 

60,55,391; 76,238,241. 
James River, 76, 292; 77, 

286. 

Kennebunk River, 72, 930. 

Muscle Shoals, 72, 494; 78, 

757. 
New Haven, Conn., 71, 770, 

774. 

New River, Va.. 78, 499. 

Oak Orchard, Ohio, 76, 328. 

Rock Island Rapids, 60, 247; 

71, 264, 290; 72, 332; 74, 
312,315; 76,661,668; 78, 
709; 70, 1132. 

St. Marys Canal, 71, 163. 

Sullivan River, Me., 71, 835. 

Umpqua River, Greg., 72, 

986. 

various years, 1000, 2702. 

Vermilion Harbor, Ohio, 76, 

299. 
daily amount, chisel boats, 74, 

314; 78, 709; 70, 1134. 

Delaware River, 81, 753; 83, 608. 

Des Moines Rapids, 67, 280; 60, 

220; 76, 658; 80, 1556, 1557; 

82 1780. 
Detroit River, 76, ii, 543; 77, 

935; 80, 2081; 81, 2277; 82, 

2374; 86, 2166; 86, 1843; 87, 

2267. 
Diamond drills, 60, 388; 71, 725; 

72, 803; 78, 776, 935; 74, 
ii, 39, 42. 

steel and, comparison, 72, 

803. 

dredging without drilling, 71,164. 

drilling^ blasting, and chiseling, 

comparison, 70, 1134. 
cost, small when compared 

with other items, 68, 738. 

drill scow, 04, 1846. 

drills, arrangement of. Rock Island 

Rapids, 70, 1135. 

comparison, 72, 803, 877; 73, 

777, 935; 76, ii, 252. 

expertments, Hallets Point, 

76,ii, 204. 

Hell Gate, 76, 238. 

steel for, experiments, 76, ii, 

204. 
Eagle Harbor, Mich., 76, ii, 323; 

77, 845; 78, 1133. 
East River, N. Y., 67, 499; 60, 

55; 72, 802; 73, 934; 78, 413. 
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Bock — Continued. 
Removing, even bottom, obtaining, 

Rock Island Rapids, 76, 668. 

explosives, small chaiges, 06, 925. 

Falls of the Ohio, 70, 386; 78, 770. 

flotation, Boston Harbor, 70, 465. 

Taunton River, 74, ii, 222. 

Georgetown Harbor, D. C., 77, 

351; 78, 508; 84, 967. 

hand work, 1000, 4496. 

Hell Gate, 68, 728. 732; 60, 388; 

70, 433; 71, 722; 74, ii, 160; 

76, ii, 209; 76, 438; 80, 499- 

504; 81, 621-^28; 82, 651, 653; 

88, 533-540; 86, 715-723; 86, 

67^-690; 87, 691. 

inspection of, methods, 08, 2751. 

James River, 78, 776; 80, 650; 

81, 863; 86, 951. 
Kanawha River, 77, 299, 301; 78, 

468. 

lime Pomt, Cal., 68, 20; 60, 19; 

methods, 08, 1013, 2378; 08, 1914, 

2751; 00, 3529; 1000, 
1997, 3677. 

Kootenai River. 00, 3279. 

novel, Boston Harbor, 70, 

465. 
percussion, 04, 812. 



mines, exploding, batteries, ar- 
rangement of, 77, 237. 

Narra^msett Bay, 81, 558. 

New Haven, Conn., 68, 751; 70, 

445; 72, 876; 74, ii, 260. 

New River, Va., 78, 496, 499. 

W, Va.. 80, 681; 81, 908. 

night work, 04, 1932. 

Noonday Rock, Cal., 76, ii, 719. 

Oak Orchard, Ohio, 74, 245. 

Ohio River, 00, 2549. 

percussion, 04, 812. 

plane, definite, working to, diffi- 
culty of, 60, 246. 

Portsmouth, N. H., 81, 601; 82, 

505. 

Providence River, Conn., 71, 733. 

Red River, 86, 1484. 

Rincon Rock, San Francisco Har- 
bor, 78, 1137; 74, ii, 371; 76, 
ii, 694. 

Rock Island Rapids, 80, 1536; 

86, 1452-1461. 

St. Marys River, Mich., 86, 2103; 

87, 2240. 

shafts and galleries, Hallets Point, 

60, 391; 76, ii, 200; 77, 228, 

232; 70, 61, 378, 384. 

site, sweeping, 06, 4063. 

steam dnlls, Garainer's patent, 

failure, 68, 422. 
Tennessee River, 72, 494; 76, 

711; 78, 757. 

Tower Rock, Mass., 68, 811. 

Willamette, Oree., 80, 2276-2288. 

Small rock preferable to mattresses, 

jetties, 1000, 4245. 
Softening of, cause of, air exposure, 
00, 1426. 
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Bock — Continued. 

Soundings, over, 72, 867. 

Test of, fetties, 06, 3217. 

Various explosions, effect on, 68, 91; 
78, 776; 77, 365. 

sizes, wave resistance of, 98, 3602. 

Weight of, tests, Duluth Harbor, 00, 
2634. 

Wood instead of, advantages, break- 
waters, 98, 3202. 

Bock-and-mattress dikes. 
Plans, 06, 2236. 

Bock-and-pile wharves. 
96, 3494. 

Bock blasting^. 
88, 1120; 98, 2378, 3164; 94, 1846, 

2672; 96, 2911; 96, 2065; 97, 3721; 

1900, 1731, 3678, 4216. 
Blast, amount removed at a, 69, 19. 
Bottom below, Bock Island Bapids, 

69, 246, 257. 
Bronx Biver, 97, 1094. 
Crater blasting, disadvantages of, 79, 

383. 
Explosions, crater, preventing, 79, 

1507. 
Dynamite, 76, ii, 695. 
from submarine mines, Phila- 
delphia Harbor, 99, 1329. 

small charges, 96, 471. 

Effect of, record of, 1900, 1731. 
Electric batteries^ formula for, 77, 236, 

239. 
use of, 68, 814; 69, 432; 76, ii, 

695. 
Explosions, deep, 96, 1932. 
Explosives^ ratio of, 80, 500; 81, 864; 
88, 541; 86, 685. 

small charses, 96, 925. 

Firing, method, batteries, 68, 814; 

69, 432. 
Holes, depths, proper, 1900, 1731. 
Loadine tube, 98, 3164. 
Plane, definite, difficulty of blasting to, 

69, 246. 
Powder and depth of hole, relation of, 

68, 425. 
Powders, various, trials of, 69, 424. 
Bock, broken, explosives and, ratio, 

68, 423, 425; 69, 19, 248: 71, 733; 

72, 877; 78, 935; 74, ii, 39, 160; 

76, ii, 82; 76, ii, 326, 545; 77, 352; 

79, 61, 62, 379, 533, 1135, 1508; 80, 

500; 81, 864; 88, 541; 86, 685. 
Surface UastSf effect of, 66, iv, 334; 
67, 451; 68, 91, 94, 728, 732, 
735, 745, 750, 751, 883. 884; 69, 
77: 71, 924; 72, 876. 

ineflaciency of, 68, 728, 751; 69, 

77, 424, 430; 71, 772, 776; 72, 
864. 

flucceesful, Hallets Point, 79, 383. 

Tamping, 69, 433. 

Tower Bock, results, 69, 423. 

Bock bottom. 
Piles, securing, 82, 2137. 



Bock drilling. 
88, 1120; 98, 2378, 3162; 94, 1846, 

1932; 96, 2911; 97,3117, 3721; 1900, 

1731, 4269, 4496. 
Ahnapee, 76, h, 346, 357, 360; 79, 1506. 
Ashtabula, 70, 180. 
Blossom Bock, 68, 885, 886. 
Boats for, 93, 3162. 
Columbia Biver, 69, 475; 72, 997. 
Compressor boats, 98, 1952. 
Dome proposed, 69, 392. 
Drilling rsift and attachments, 96,2042. 
Drilling scow, Hell Gate, 68, 736; 71, 

725; 72, 805; 74, ii, 163; 76, 239. 
DriU SCOW, 78, 937; 79, 1136, 1154; 
1900, 3677. 

small, 93, 3373. 

Eagle Harbor, 68, 91; 69, 76; 76, ii, 

324; 77,847; 78,1134. 
Fixed platform, 74, ii, 260. 
Georgetown Harbor, 77, 352. 
Hallets Point, 69, 392; 73, 935; 76, 

ii, 205; 77, 228; 79, 61, 378, 384. 
Harlem Biver, 76, 244. 
Hell Gate, 68, 736; 70, 439; 71, 724, 

725; 72, 803; 74, ii, 160, 164; 76, ii, 

208; 76, 239, 241. 
HoleSf cleaning, water jet for, 69, 427. 

depth, 68, 751; 69, 425. 

Hell Gate, 71, 726. 

James Biver, 73, 776; 74, ii, 39; 75, 

ii, 82. 
Ludington Bock, Conn., 72, 877; 74, 

ii, 260. 
Middle Bock, New Haven, 68, 751; 

70, 445; 71, 776. 
New Biver, 79, 533. 
Oak Orchard, 74, 245. 
Plant for, compressed air better than 

steam, 98, 1952. 
Platform, tripods for, 74, ii, 260; 76, 

670; ii, 323. 
Progress, rate of, 72, 877. 
Bincon Bock, 74, ii, 371; 76, ii, 695. 
Bock Island, 68, 423; 79, 1136. 
Scow for. Diamond Beef, 72, 804. 
Tennessee Biver, 76, 711. 
Tower Bock, 68, 812; 69, 422, 429. 
Tunnels, 76, ii, 124, 

BockfiU. 
Dams, 98, 2825. 

Bock waves. 
Nitroglycerin, explosion from, 77, 233. 

Bocky channels. 
Wing dams, effect on, 99, 1684. 

Bods, (^e Precise levels.) 
Lengths of, precise levels, 98, 3961; 
96, 1956. 

Boiler paths. 

Setting gun carriages, 96, 515. 

Xt^iliTig dams. 
Falls of St. Anthony, 74, 284; 76, 
699; 77, 566. 
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Boiling planixneten. 
Advantages of, 98, 1991. 
Polar planimetera preferable to, 98, 

1991. 
Tests of, 98,1991. 

Sound logs. 
Cribs, 67, 216; 79, 157. 

Soutes. (See Rail—. ) 

Bubble backing. 
Voids in, water tonnel, 1900, 5213. 

Bubble mounds. 
Building, breakwaters, 98, 2767. 

Bubblestone breakwaters. 
Building methods, 98, 2760. 

Bubblestone hearting. 
Breakwaters, concrete soperstractore, 
99, 3098. 

IR-nfiniTig streams* 
Pulsations in, 69, 594. 

Bunxiing water. 
Sediment, effect on, 76, ii, 5. 

Bun-off. {See Meteorology. ) 
Arid regions, 98, 2875. 
Minnesota River, 1900, 2835. 
Mississippi River, 97, 2169. 
Mountamons and prairie coontry, dif- 
ference, 96, 3013. 
Muskingum River, 96, 3014. 
Otter Tail Lake, 1900, 2832. 
Rair\faU and^ watershed, Mississippi 
River, 96, 1862. 

relatUm^ 96, 3013. 

Mississippi River, reservoirs, 

96, 1843, 97, 2169. 
Red Lake River, 1900, 2828. 
Rivers, watersheds of, 97, 2169. 
Wetstone River, 1900, 2835. 

Bust^ ironwork. 

Cleaning^ improvised sandblast, 98, 1926. 
sandblast, efficiency, 98, 1801. 

Busty steel. 

Cleaning, sandblast, 1900, 4330. 
Safety latch. 

Valves, locks, 98, 1734. 

Salt. 
Concrete, effect on, 88^ 2348. 
Deposits of, West Virginia, 77, 320. 
Formation of, Corpus Christi, 79, 936. 
Hydraulic cement, effect on, 88, 2350. 

Salted mine. 
Diamonds, Ruby Gulch, 78, 1208. 

Salt water. {See Fresh water. ) 
Cement, effect on, 96. 2955. 
Fre^ and, cement, efrect on, 96, 2918. 

quantities, determining, harbors, 

96, 979. 
Iron, effect on, 79, 447. 
Rivers, ascending, 76, ii, 34. 
Screw piles, effect on, 79, 447. 
Sediment, effect on, 76, ii, 36. 

Sand. {See Bags of — ; Driftin 
Quicksand; iSdlroads.^ 
Accumulations of, 96, 3142. 



Sand— Continued. 
Accumviationsof, movable dams, effect 

on, 98, 2146. 
teredo proofing, 78, 800, 1131; 74, 

757; 76, li, 692. 
Arrest of, Brownlow weed for, 77, 500; 

78, 640, 654; 79, 1014, 1054, 1058, 

1061, 1070, 1077, 1088. 
Banks, sand movement, checking, 97, 

679. 
Bars, forming of, causes, 97, 2753. 

MisBLBBippi River, 76, ii, 179. 

removing, vyaUrjetfoT, 68, 671; 69, 

310; 70,340. 

use of, 96. 2062. 

Belt, along coasts, 76, 378. 
Catchment piers, 74, 52. 
Cement, effect on, 96, 2924. 
Centrifugal pump, raised by, dredges, 

78,668; 76,ii, 40. 
Channels, excluding from, revetment 

for, 80; 1906, 1914, 1916; 81, 2078. 
Constitution of, MissLBsippi River 

mouth, 74, 886. 
Dams of, brush and rock and, compar- 
ison, 98, 1758. 
Depth at which it is disturbed, 76, 

380. 
Deposits of, Dunkirk Harbor, 87, 2345. 

fresh water, salt and, meeting of, 

80, 953. 

jetties between, 99, 1598. 

Different varieties, values, mortar, 94, 

2319. 
Dimensions of, Mississippi River, 78, 
1383,1924,1927,1933. 

various localities, 76, ii, 259. 

Disturbance, bottom velocities, effect 

of, 70, 563, 629. 
Dredging, methods, 1900, 1997. 
Excavating, methods, 98,603. 
Floods, action of, 68, 366; 72, 132; 76, 

ii, 5. 
Formations of, jetties, vicinity of, 96, 

3276. 
Forms assumed. Lake Erie, 96, 3109. 
Foundations, dams, 74, 414. 
excessive settlement on, dikes, 72, 

839; 76,629; 79,1051. 
GabUm jeUies filled with, 74, 732, 733, 
757; 76, 846, 859; 76, 564, 574, 
582; 77, 446, 447, 450, 470; 78, 
426,603; 79,911. 

settlement of, 79, 911. 

Gravel and, comparison, concrete, 

1900, 978. 
Heaviest in upper part of river, 72, 149. 
Impounded, jettv extension, 94j 2562. 
Levees of sand, clay placing, 76, li, 626. 
Mortar, tests of, 96, 2634. 
Piles, driving in, 68, 515. 
Placing of, gun batteries, 1900, 970. 
Pressure-bearing ability, 72, 766. 
Revetment filled with, 68, 154. 
Silt and, tidal currents, effect of, 71, 

525; 73, 994. 
Specific gravity, 80, 1504. 
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Sand — Continued. 
Stone and, sharp and smooth, advan- 
tages, concrete, 08, 2280. 
Stratas of, banks caving, causes of, 

1900, 3189. 
Tar and, pile heads, protecting, 02, 

1641. 
Tettsof, 98, 3013; 94, 2311; 96, 2935; 
96, 606, 2804; 97, 2627; 1900, 
2267. 

cement, 96, 606. 

Tidal currents, effect of, 71, 526. 
Water and, ratio, centrifugal pumping, 
79, 666, 668; 78, 750; 74, ii, 11, 71; 

75, ii, 38, 40, 69; 76. 446. 
Water held by, amount of, 79, 1241. 
Water slope in, natural. 76, 393. 
Water velocity requirea to move, 69, 

436; 76, ii, 40; 78, 1296; 79, 406. 
Weight of, 72, 147, 149; 74, 268; 76, 
ii, 269. 

Sand-bearing rivers. 
Dikes, proper arrangement, 72, 139. 
Improving, discussion, 76, ii, 611 ; 79, 
1008, 1061, 1173. 

Sand blast. {See Improvised—.) 
Improvised, rusty steel work, cleaning, 

1900, 2788. 
Machine, 1900, 4330. 
Rusty ironwork, cleaning, 08, 1801. 
Rusty steel, cleaning, 1900, 4330. 

Sand boils. 
Levees, 99, 3571. 

Sand catches. 
Movement, checking, 88, 462. 
Shore protection, 77, 115, 116; 88, 
462. 

Sand cement. 
Making, methods, 1900, 2768. 

Sand closure. 
Preventing, harbor entrances, 96,3101. 

Sand-covered timber. 
Teredo-proofing, 74, 767. 

Sand covering^. 
Teredo attacks, checking, 78, 800. 

Sand drift. 
Buffalo, 76, ii, 669. 
Harbors, over piers into, 78, 276; 76, 

250; 76, ii, 601. 
Jetties for, 68, 830; 70, 467; 72, 936; 

76, 320. 

Lake shores, 71, 131; 72, 896; 74, ii, 

188; 76, ii, 472, 480, 569. 
New England coast, 70, 495. 
Piers, ends, around, 74, 223, 230. 
Pile piers, through, 76, 255, 258. 
Preventing, fences for, 67, 467; 76, 

314,316,338; 77, 116,966,969. 
Suez Canal, 74, 796. 
Wave action, 71, 806; 72, 896. 

Sand dnnes. 

Movement of, 76, 380. 
Redamationf 90, 2954. 
Holland grass promising, 94, 2667. 



Sand embankments. 
Movement of, checking, 97, 690. 

Sand-embedded timbers. 
Teredo proof, 78, 800; 74, 757. 

Sand fences. {See Sheet pile — . ) 
Old, effective but not durable, 08, 3142. 
Restricted value of, 98, 2879. 
Sand drift, checking, 67, 467; 76, 314, 

316, 388; 77, 116, 966, 969. 
Scmd movement^ checking, 80,2016; 81, 

2211, 2236; 88, 476. 
preventing, 94, 2681. 

Sand flUingr. 
Crib dikes, 70, 428, 432. 
Placing, mortar bat^ry, 08, 644. 
Revetments, 68, 164. 
Sheet-pile jetties, 79, 465. 

Sand movement. 
76, 380, ii, 669; 98, 2286, 2719. 
Atlantic coast, 96, 1601; 97, 1236. 
Catches for, 88, 462. 
Checking, batteiy parapets, 97, 679. 

brush for, 1000, 989. 

embankments, 97, 690. 

experiments, 1900, 4278. 

fences, 98, 2681. 

grass for, 98, 2964; 1900, 993, 

4278. 

parapets of batteries, 97, 679. 

sand embankments, 97, 679, 690. 

sheet piling, 94, 2462. 

QmtroUing, 89, 1071; 90, 2949; Ol, 

2692; 92, 1368. 

dikes, 96, 2577. 

fences, 80, 2016; 81, 2211, 2236; 

88, 476. 

jetties for, 98, 3011. 

DredginQy channels, 96, 3140. 

obliteration of, bar channels, 08, 

2691. 
Great, 1900, 4443. 
Great Lakes, 97, 2777. 
Harbors, 96, 1190. 
Heavy, South Pass, 99, 1824. 
Immense, 1900, 4436. 
Jetties, vicinity, 94, 2637; 1900, 4201. 

effect of, 98,1127. 

channels, 94, 2468. 

Lake Erie, 96, 3109. 
Lake shores, 96, 2970. 
MiBsiasippi River, 98, 1800. 
Observations on, 74, ii, 372. 
Ocracoke Inlet, 94, 1001, 1013. 
Pacific Coast, 1900, 4200. 
Preventing, 98, 2879; 96, 674; 98, 2714. 

embankments, 1900, 972. 

fences, 81, 2211^ 2236; 88, 475; 

94, 2581. 

ffnm for, 98, 2964. 

jetty extension, 98, 1328. 

Rivers, 98, 1800; 98, 1680. 

beds of, 69, 601; 76, ii, 502, 604; 

79, 1761, 1767, 1769, 1892, 1967. 
St. Francis River, 98, 1680. 
Sandy Hook, 82, 404. 
Unforeseen, Hudson River, 98, 1064. 
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Sand spits. 
Bars, effect on, 98, 3451. 

Sandstone. 

Crushing strength ofj 75, ii, 849. 

Great Kanawha, tests, 80, 1950; 

90, 421. 

Sand-tigrlitening. (See Pile piers; Be- 

vetment. ) 
Beams for, pile piers, 76, 243; 78, 1213. 
79, 1659. 

revetments, 76, 243; 78, 1213; 

79 1659. 
Brush for, piers, 80, 1906. 
pile p&rs, 78, 201; 76, 195; 78, 

1211. 
Brush mats and, piers, 78, 1211. 
Crib piers, 96, 2674; 97, 2924. 
Piers, 92, 2332. 
sheet piling in, 80, 1906, 1914, 

1916; 81, 2078; 82, 2138. 
Planks for, pile piers, 76, 243; 79, 

1512, 1514. 
Shavings, pile piers, 79, 1622. 
Sheet-piling for, piers, 80, 1906, 1914, 

1916; 81, 2078; 82, 2138, 99, 2907. 
Slab piers, 76, 193; 76, ii, 505. 

Sand waves. 

Action of, 74, 804. 
Columbia Biver, 79, 1757. 
Mississippi Biver, 79, 1892, 1967. 
Movement, rivers, 88, 2195, 2197, 2210, 

2216, 2224, 2230; 86, 569; 87, 1351. 
Ohio Biver, 74, 404, 411, 414; 76, ii, 5. 
Rivers, 76, ii, 502, 504, 507; 76, ii, 

402; 79, 1757, 1892, 1967. 
beds of, 81, 1579, 1653; 88, 2195, 

2197, 2210, 2216, 2224, 2230; 85, 569; 

87, 1351. 
Sacramento Biver, 79, 1760. 
Wisconsin Biver, 76, ii, 256, 402. 

Sandy embankments. 
Sand movements, checking, 1900, 598. 

Sandy peninsulas. 
Preserving, methods, 98, 3101; 96, 
3104; 97, 3243. 

trees for, 97, 3100. 

successful, 96, 3105. 

Sandy soils. 
Pile driving, 88, 1249. 

Sawdust. 

Bars of, dredging of, permanent value, 
1900, 1107. 

Cement mortar, effect in, 96, 2803. 

Injury to rivers and harbors from, 68, 
858; 70, 500; 71, 249, 622, 840; 72, 
203, 924, 930; 78, 379, 382, 389; 74, 
104; ii, 291; 76, 111, 112; ii, 68, 382; 
76, 289; ii, 152; 77, 34, 154; 78, 
190, 452; 79, 43, 245, 502. 

Saw plant. {See Floating — . ) 
Scour. (See Advance — ; Breakwaters; 
Channel — ; Fill; Hurdles; Jetties; 
Piles; Powerhouses; Bivers; Shoals.) 
Advance, jetties, 94, 2515. 
Breakwater, 99, 1345. 



Scour — Continued. 
Causes, study of, 1900, 4201. 

dikes, 1900, 4336. 

Cessation, curved jetties, 96, 628. 
Channels, action on, 98, 2621. 
Conditions governing, St. Johiis Biver 

96, 1599. 
Control of, jetties, 94, 2545. 
Dikes, due to, 94, 1023. 

effect, 94, 1023; 1900, 4336. 

Dredged channels, 97, 1548. 
FiU and, dredged channels, 93, 3050; 
94, 2390; 97, 3041, 3055. 

jetHes, 96, 3286 

vicinity, 96, 1536. 

rock jetties, 98, 3493. 

Foundations under water on, material 

likely to scour, 76, ii, 621. 
Hindrance, dikes, 96, 2823. 
Hurdles, at, 94, 1594. 
JeUies, 98, 1441; 99, 1553; 1900, 
4181, 4288. 

effect of, shoals, 97, 2016. 

extending, 1900, 4288. 

sides of, 82^ 1196. 

Logs causes of, nvers, 74, 202. 
Mattress sill, dam, 96, 3827. 

sinking of, 98, 1441. 

Pensacola Harbor, 95, 1647. 
Pier ends, 84, 1966. 
Piles, preventing at, 98, 2955. 
Portable jetties, effect of, 96, 2077. 
Preventing, dams, 1900, 3258. 

jeUies, 98, 2949. 

building, 98, 2955. 

maUresses for, 98. 2949, 3030. 

dams, buildmg, 98, 3030. 

discarding, jetties, 98, 2949. 



piles, at, 98, 1698, 2955. 

omitting, jetties, 98, 2955. 

Principles of, determining, difficult, 

99, 3022. 
Protection against, bowlders, natural 

deposit, 71, 884; 72, 896; 74, ii, 

276. 
Stone jetties, 1900, 4181. 

Scouring boils. 
Bivers, 98, 3168. 

Scow displacement. 
Dredgmg, 79, 917. 

Scow measixrements. 
Prism and, relation, rock, 75, 326; 77, 
239; 78, 1136. 

Scows. (See Barges; Cribs; Derrick — ; 

Drilling—.) 
Crib, scows used as, 98, 626. 
Currents, moving across, 97, 3459. 
Doors of, closing, apparatus, 92, 1505. 
Bailroad track on, stone, handling, 96, 

2788 
Bock drilUng, 78, 937, 1135, 1154; 

1900, 3677. 
Soundings from, 98, 2758. 
Steel trusses of, 91, 2333. 
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Scrapers. 
Dredging, 67, 370; 68, 320, 480, 669; 
70, 324, 329, 340, 447; 71, 65, 608; 
72, 138, 552. 

Scraping bars. 
OhannelB, 08, 2977. 

Scraping channels. 
Deepening, 08, 3571. 

Screening. (See Limestone — . ) 

Screening dikes. 
08, 1860. 

Screens. {See Dikes; Pole — .) 

Screw bolts. 
Beet form for, 84, 1643; 85, 1758. 

Screw piles. 

71. 666; 75, u, 174. 

Delaware River, 78, 876. 

Dimensions, 70, 448. 

Flanges, proper form for, 72, 762. 

Fomidations, iron piers, 71, 665; 74, 

ii, 133; 75, ii, 174; 76, 267; 77, 256. 
Gloucester Point, 72, 789. 
Lewes, Del., 71, 665, 667; 72, 759; 78, 

860; 74, ii, 131; 76. 267; 77,256; 78, 

431; 70, 448. 
Penetration of, 72, 761. 
Removing, water-jet for, 70, 447. 
Salt water, effect of, 70, 447. 
Sinking, 72, 769; 78, 861; 75, ii, 174; 
70,448. 

facilitation of, wateHet for, 78, 

860. 
water-jetfor, 72, 759, 770; 78, 860, 

861; 78, 432; 70, 447. 
Sustaining-power, 72, 763, 765; 77, 

256; 78, 432. 

Seacoast. 
Attacks, character of, 81, 401. 

Seacoast defense. {See Coast defense. ) 
Army and militia, functions, 81, 402. 
Equipment, foreign, 82, 435. 
Fortifications and accessories, 81, 405. 
Harbor fleet, defense by, 81, 403. 
Perfect defense, 81, 408. 
Strengthening, importance of, 81, 399. 
Torp^o boats, 81, 410. 

Seacoast jetties* 
Effect of, 08, 1126. 

Sea dredging. 
05, 1643. 

Seagoing dredge. 
Details, 06, 1530. 
Operatmg, cost of, items, 06, 1532. 

Seas. {See Breakwater — . ) 
Breakwater J control of, 08, 2720. 
slopes, effect of, 08, 2665. 

Seasonal slopes. 
Discharge, Niagara River, 1000, 5360. 

Sea walls. 
Beaches, protecting, 05, 995. 
Boston Harbor, 72, 1085; 74, ii, 313; 

78, 207. 
Buildmg, 05, 509. 



Sea walls— Continaed. 
Concrete blocks, proposed, Galveston 

Bay, 71, 520. 
Cost, Boston Harbor, 78, 1086; 74, ii, 

313. 
Cross sections, reductions in, Lovells 

Island. 60, 441. 
Deer and LoveUs islands, 67, 470; 70, 

461; P. P. No. 2, C. E. 
Design, 02, 460. 
Gallop Island, 71. 888. 
Great Brewster Island, 67, 467. 
Point AUerton, 71, 889. 
Proper section for, 78, 948. 
Repairing, 02, 454. 
Sectwny Boston Harbor, 75, ii, 406. 

Buffalo, N. Y.. 67, 136. 

Lovells Island, 60, 442. 

Successful, Boston Harbor, 71, 829. 
Sustaining walls, P. P. No. 3, C. £. 

Secondary bases. 
Data, index to, Mississippi River, 95, 
3703. 

Secondary triangtilation. 
.Bdwe 2m, Missouri River, 04, 3113. 

tapes, 04, 2729. 

Greographical positions, Missouri River, 

08, 3942. 
Methods, 00, 3339. 
Mississippi River, 08, 3589; 05, 3688; 

06, 3601. 
Missouri River, 04, 3113. 
Potagannissin^ Bay, 07, 4084. 
Stations, Mississippi River, 03, 3596; 

(Upper) 04, 2746; 05, 3735; 06, 

3515; 00, 3385. 



Section. {See Cross 
Rivers. ) 



Levees; 



River, discharge, effect on, 60, 589. 

Sediment. ^See Deposits; Fill; Locks; 

Rivers; Silt.) 
Accumulations of, 1000, 2290. 
Action of, Mississippi lUver, 77, 433. 
Amount of, determmmg, 72, 1000, 1004 

St Johns River, 80, 1302. 

various depths, 70, 1757, 

1964. 
velocity not proportionate to, 74, 

863; 75, 966; 7^, 433. 
Arrest of, Brownlow weeds for, 78, 

640,654. 
Danube River, 74, 847. 
Deposits, 1000, 4032, 4050. 

causes of, 08, 2313. 

large, rivers, 06, 1723. 

reservoirs, 08, 2823. 

study of, 1000, 4032, 4050. 

Depths, at various, 70. 1758, 1927, 1964. 
Experiments, boxes placed on bottoms, 

74. ii, 372. 
Floods, effect of, 76, ii, 5. 
Impounding, rivers, 05, 3337. 
James River, 76, 300. 
Locks, 76, 759; 77, 611, 618; 78, 743, 
781, 787; 70, 1294. 
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Sediment—Continaed. 
Locks, Louisville and Portland Canal, 

78 781 789. 

MissisBippi River, 67, 321; 60, 325; 

72, 439; 74, 804, 856, 863, 882; 75, 

541, 954, 966; 77, 433; 79, 1009, 1927, 

1964. 
MiflBonri River, 87, 3090. 
Movementf cribs, decay of, 94, 2406. 

Ocracoke Inlet, 94, 1001. 

South Pass, 94, 1345. 

Nile 74 804. 

Observaiwns, 87, 3090, 3121, 3123; 98, 
1612; 1900, 2567. 

Cypress Bayou, 98, 2081. 

data, index to, Mississippi River, 

95, 3706. 

Missouri River, 87, 3121. 

rivers, 96, 1241. 

Obstructions, lock gates, operating, 76, 

75^; 77, 611, 618; 78, 743, 781, 787; 

79 1294. 

Ohio River, 77, 616, 79, 1360. 
Red River, 98, 1977; 94, 1440, 1449. 
Reservoirs, deposits, 98, 2823. 
Rivers, 96, 988. 

depth of, reductions of, 75, 548, 

li, 171. 

filling up, 95, 3860. 

Running water, effect of, 76, ii, 5. 
Sacramento River, 79, 1752, 1759. 
Salt water, effect of, 75, ii, 36. 
Suspension of, 81, 1653; 82, 2762; 83, 

781; 86, 1299. 
Transportation of, amount, 75, ii, 481. 
Velocity of rivers, effect on, 75, ii, 

477. 
Wisconsin River, 70, 1535. 

Seepage. (See Leakage ; Leaks ; Levees. ) 
Levees, 00, 3563. 
Preventing, levees, 08, 3353. 

Seiches. (/S!e^ Oscillations; Pulsations.) 
Connecticut River, 78, 988, 1001. 
Investigations of, 71, 989. 
Observation on, 66, iv, 93; 67, 599; 

68, 86, 983; 60,600; 72, 1033, 1040; 

78, 1193. 

Self-dumping scows. 
Description of, 85, 498. 

Self-dumping' stone barges. 
1000, 4192. 

Self-propeller dredge. • 
00,3363. 

Self-recording gauges- 
Mississippi River, 07, 3663. 

Self-registering gauges. 
06, 3572; 1000, 5324. 

Settling basin. 
Mming debris, 1000, 5059. 

Settling dams. 
04,2864. 

Sewage. 

Deposits, channels, 08, 2422. 
Dredging, hindrances to, 05, 2707. 



Sewage--Oontinued. 
Dredging, increased by, 00, 2827. 
Discharge, regulations of, Calumet 

River. 08, 2816. 
Disposal of, Chicago, 08, 2797. 
Harbors, shoalins of, 07, 1251. 
Reservoirs, Fort Monroe, 05, 514. 
River channels, filling, 05, 2707. 

effect on, 08, 2796. 

Settlement of, harbors, 08, 2669. 

Sewage tank. 
Building, 06, 499. 

Sewer. 
Laying, across moat, 06, 500. 

Sewerage. 
Systems of. Fort Monroe, 03, 642; 05, 
511; 06, 498; 07, 663. 

Shackles. 
Torpedoes, 80, 491. 

Sliafts. (See Mine — ; Tunnel—. ; 
Lock valves, 05, 2359. 
Tunnels, 72, 1154, 1161; 76, ii, 126; 
77, 697, 707, 708. 

Shafts and galleries. 
Rock drilling and blasting, Hallets 
Pomt, 60, 391; 75, ii, 200; 77, 228, 
232; 70, 61, 378, 384. 

Shale. 

Breakingof, dredge bucketused, 05,979. 

Shallow rivers. 

Improvement of, dissatisfaction with, 
overloaded boats true cause, 00, 
3037. 

jetties for, 72, 139; 76, ii, 399. 

planning for, 08, 2334. 

Steamboats, proper loads, 05, 2282. 

Traffic on, profit from, how obtained, 
05, 2282. 

Shallow water. 

Tides, effect on, 75, ii, 272. 

Shavings. 

Sand tightening, pile piers, 70, 1622. 

Sheathing. (See Breakwaters; Iron — ; 

Piers; Revetment — .) 

Breahvaters, 07, 3080; 1000, 4068, 
4075, 4092. 

deterioration, preventing, 1000, 

4075, 4092. 

Piers, 1000, 4062. 

Piles and, revetments, 06, 2966. 

Rapid decay, recesses, lock gates, 05, 
2360. • 

Timber breakwaters, decay, prevent- 
ing, 1000, 4092. 

Timber piers, 1000, 4062. 

Sheer booms. 
Bridge piers, 75, ii, 683; 77, 817; 78, 
710, 972, 982, 986, 990, 1002, 1006, 
1009, 1018. 

protecting, Rock Island Bridge, 

78 710" 70 1144. 
Bridges, 75, ii* 683;' 77, 817; 78, 710, 
972, 982, 986, 990, 1002, 1005, 1009, 
1018. 
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Sheer booms — Continued. 
Efficiency of, 70, 1146. 
Operation, difficulties of, 79, 1146. 
Plan and section, 78, 710. 
Vessels, protecting, from ice, 78, 828; 
79, 1363. 

Sheet-pile dams. 
Foundations, quicksand pocket, effect 

of, 98, 1487. 
Undermining of, 98, 1487. 
Wing, building, 95, 1727. 

Sheet-pile dikes. 
71, 590; 75, ii, 64. 
Building of, 95, 1727. 

Sheet-pile JettieB. 
78, 814; 79, 706, 707; 88, 437. 
Building, 96, 1129. 
Sand fimng, 79, 466. 

Sheet-pile revetment. 
Building, 97, 2703. 
Muskegon Harbor, 99, 2928. 
Toledo, 78, 1249. 

Sheet piles. 
Driving, 94, 1700. 
Sinking, method, Holland, 75, ii, 621. 

Sheet-pile sand fence. 
98, 3138. 

Sheet-pile win^ dams. 
94, 1336. 

Sheet piling. 
Driving, 96, 1836. 
Peculiar overturning, foundations, locks, 

98 1472. 
Piers! sand tightening of, 80, 1906, 1914, 

1916; 81,2078; 82,2138. 
Reservoir dams, 96, 1836. 
Sand movement, checking, 94, 2462. 
Sand tightening, piers, 80, 1906, 1914, 

1916; 81, 2078; 82, 2138; 99, 2907. 
Wing dams of, 94, 1336. 

Shell. {See Oystei^. ) 
Use of, for hearting, and for riprap 
foundations, 88, 1082. 

Shields. ( See Casemate shields. ) 

Ship. (/Ss« Boats; Light-ship; Vessels.) 

Ship canals. 
68, 278; 74, 817; 75, 409. 
Commercial aspects of, 97, 3196. 
Florida, 77, 388. 
Requirements of, 81, 2676. 
St Marys, 70, 162. 
Sturgeon Bay, 72, 171; 76, ii,344; 77, 

866. 
Traffic on, lakes to the Atlantic, 97, 

3166. 
Transportation by, cost of, 97, 3207. 

Ship channel. 
Surveys, 94, 2263. 

Shipment. (See Canal. ) 

Shipyard. {See Boat yard. ) 

Shoaling. (iSs^ Breakwater; Channel — ; 
Harbor — ; Heavy — ; Piers.) 
Breakwaters, 99, 1363. 



Shoaling"— Continued. 

Causes of, 1900, 2121, 4436. 

canal entrances, 97, 2671. 

channels, 1900, 4436. 

propeller agitation of grounded 

steamer, 99, 3037. 

wharves, protection beyond, 

bulkhead Ime, 88, 1046. 

Checking, piers, between, 97, 2779. 

Jetties, ends beyond, 98, 1468. 

vicinity of, 94, 2633. 

Jetty ends, 84, 1246. 

Mouth of Miseossippi River, 80, 1138; 
81, 1263; 82, 1329; 88, 1041; 84, 
1243; 85, 1386; 86, 1236; 87, 1365. 

Piers, between, 96, 3134; 98, 2331. 

Sewage and, causes of, harbors, 97, 
1261. 

Shoals. {See Bars; Jetties; Rivers. ) 
Advancement of, 97, 1548. 
Causes, agitation of, propellers, 99, 3077. 

rivers, mouths of, 97, 3310. 

Channels, rivers, 98, 3404. 
Dangerous, Saginaw Bay, 96, 4062. 
Examination, sweeping method, 96, 

4062. 
Improvement of, 96, 3801. ' 
Lake Erie, 97, 4123. 
Portable jetties, effect of, 97, 2016. 
Rapid increase, causes, 97, 3310. 
Scour through, portable jetties for, 97, 

2016. 
Seaward movement, jetties, effect, 98, 

1283. 

Shodding piles. {See Piles. ) 
97, 3367. 

Shore protection. {See Natural — . ) 
89, 2577; 91, 3601; 92, 162, 163, 2225 

(Atlas), 3146, 3163, 3291, 3294. 
Alabama River, 95, 1666. 
Beach grass, 67, 46; 78, 1098, 1101; 

76, 179, 189; 78, 220; 79, 271, 936, 

1746. 
Brush, efficiency of, 75, 316. 
Brush and sand bags, 79, 410. 
Brush groins for, 74, ii, 323. 
Brush mats for, 76, ii, 408; 77, 492; 79, 
976, 979, 1030, 1032, 1062, 1057, 
1061, 1063, 1068, 1078; 93, 1699. 

woven in place, 79, 1080. 

Brush wa^ttiing, 88, 842. 

Cane carpets, 78, 616; 79, 876, 931. 

Crib work for, 89, 770. 

Dikes, length of, relation to, 78, 453; 

74, 332; 76, 629. 
Duxbury, Mass., 66, ii, 36. 
Economical methods, 82, 1366, 1602, 

1732. 
Great Brewster Island, 68, 837. 
Importance of, 72, 436; 76, ii, 666; 

79 1173 1176. 
Jetties for, 71, 893; 74, ii, 325. 

failures of, 75, 490; 79, 997. 

Length of, jetties, vicinity of, 72, 139, 

367; 74, 332. 76, 629; ii, 406. 
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Shore protection — Continued. 
Length of dike or jetty, relation to, 78, 

463; 74, 332; 76, 629. 
LengUi of, wing dams, 75, ii, 460. 
Mattresses for, 89, 770; 08, 1699; 94, 

1597. 

buildine, 94, 1597. 

Methods, milledeingB, use of, 80, 1580. 

Sandy Hook, 96, 864. 

MiflHJflaippi River ( Upper) , 72, 435 ; 78, 

681. 
MiBSOuri River, 78, 667, 673. 
Oaks and cedars, 79, 931. 
Pile and plank revetment, 75, 57. 
Piles for, 77, 475. 
Plymouth, 71, 893; 74, 323. 
Poplar trees, 71, 205, 208. 
Provincetown Harbor, Mass., 67, 457; 

74, ii, 325. 
Revetment, 71, 202; 72,233; 76,708. 
Sand catches, 77, 115, 116; 88, 462. 
Sandy Hook, 95, 954. 
Stone paving, 69, 439. 
Storms, effect of, 72, 107. 
Timber for, 89, 770. 
Wattled piles, 76, 497. 
WUlaws for, 78, 342; 74, 51, 225; 75, 52, 

280; 76, 105, 237; 79, 1468, 1618, 

1621, 1628; 83, 1595. 

failure, 75, 316; 76,ii,564. 

planting, 81, 1556; 82, 1595; 86, 

1009. 

Shores. (iSse Lakes; Littoral — ; Littoral 

currents. ) 
Breakwaters and, gapsbetween,closing, 

97, 2690. 
Drift of, accumulation of, piers, at, 82, 

582. 
Erosion, considerable, Erie Harbor, 98, 
2738. 

preventing, methods 96, 1559. 

rapid, causes. 96, 1559. 

Extension, remarkable, Cranes Creek, 

Va., 95, 1273. 
Lake survey, 98, 4372. 
Lines, advancement of, piers, vicinity 
of, 95, 2772. 

breakwaters, effect of, 94, 2474. 

lakes, 75 ii, 857. 

survey methods, 92, 3428. 

surveys, 95, 4040. 

substitutes for tertiary flags, 

94, 2799. 
unstable character, Gulf of Mex- 
ico, 79, 929. 
Recession of, jetties. South Pass, 99, 

1819. 
Revetment of, jetties, vicinitv of, 96, 

3255. 
Sand drift, 71, 131; 72, 896; 74, ii, 

188; 76, ii, 472, 480, 569. 
Surveys, lakes, 93, 4372. 
Wave action, 72, 107. 

Shoring piles. 
95, 2416. 



Shrubs. 
List of, Executive Mansion, 1900, 
5245. 

Washington, D. C, 90, 3556; 

1900, 5286. 

Side dock. 

Snag boat, repairing, 98, 1619. 

Sides of jetties. 
Scour of, 82, 1196. 

Signaling. 
Mirage effect, lake, 67, 575. 

Signals. ( See Bridge — ; Triangulation. ) 

Signs. 
Device for printing, maps, 85, 2898. 

Silica cement. 
Experimental manufacture, 99, 2177. 

Sill dams. (See Rivers. ) 
Effect of, Atchafalaya River, 97, 3810; 

98, 3447. 
Sections of, Atchafalaya River, 98, 

3448. 
Slopes, Atchafalaya River, 98, 3447. 
Soundings over, 99, 3637. 

Sill mattresses. 
Dikes, 94, 2599. 

Sills. {See Cofferdam — ; Ground—; 
Lock — ; Lockgate — ; Mattresses — ; 
Miter — ; Pass — ; Permanent coffer- 
dam — ; Protection — .) 

Designing, lock gates, 95, 3040. 

Placing cofferdams, locks, 1900, 3533. 

Silt. (AS!e€ Rivers; Sediment.) 
Arrest of, hurdles for, 94, 1577; 96, 

1717; 97, 2012. 
Movement, unforeseen, Hudson River, 

98, 1054. 
Sand and, tidal currents, effect on, 71, 

525; 78, 994. 

Silver. 
Amounts mined, Comstock mines, 72, 
1139, 1156, 1161. 

Silver ore. 
Raising, cost of, Comstock mines, 72, 
1158. 

Sims torpedo. 
Motors, 89, 481. 

Single ietties. 
Double and, advantages of each, 95, 
3529. 

Sinking boats. 
Pile sinking, 98, 3181. 

Sinking levees. 
Cross section of, Mississippi River, 97, 
3820. 

Sites. (See Breakwater — ; Bridge — ; 

Dam — ; Land — ; Light-house — ; 

Lock — ; Reservoir — ; Soft—.) 
Land sheet, lock and dams, 1900, 

2786. 
Marking, light-house, Chicago Harbor, 

94, 2133. 
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Sites — Continued. 
Reference marks, Chicago Harbor, 94, 
2133. 

Sized tiles. 
Water gauges of, 00, 2504. 

Slab piers. 
ee, iv, 141; 78, 250; 75, 193; 76, ii, 

505* 79 1659. 
Sand tightening, 75, 193; 76, ii, 505. 

Slabs. 

Piling and, breakwaters, maintenance 
in, expensive, 94, 2024. 

Slack-water nayi^tion. (Canalized 

rivers; Canalizmg rivers; Dams; 

Locks.) 
Canals, comparison, 74, ii, 97, 119; 

75,366. 
Guard locks, height of, 1000, 2960. 
Plans, Kanawha River, 71, 626, 641. 

Youghiogheny River, 76, ii, 86. 

Private systems, value of, detenuining, 

Monongahela River, 96, 2144. 
Systems of, Monongahela Navigation 
Co., 97, 2412. 

planning, 1000, 2959. 

Various places, cost, 96, 2144. 

Slag. (/Sle€ Furnace — .) 

Slag cement. 
Tests, 98, 665. 
satisfactory, 98, 665. 

Slopes. (See Bank — ; Batteries; Break- 
waters; Calculated water — ; Chan- 
nel — ; Concrete — ; Crib — ; Embank- 
ment-—; Jetty — ; Levees; Maxi- 
mum — ; Natural — ; Riprap — ; 
River — ; Seasonal — ; Sluices — ; Wa- 
ter--.) 

Best, breakwater, 98, 2284. 

Brazos River, 97, 1838. 

Breakwaters, 66, 40; 67,518; 70,488; 
71, 827; 72, 168; 78, 884, 1124; 74, 
ii, 180, 181, 242; 76, ii, 596, 598; 79, 
295, 1767; 92, 933, 934; 96, 2365. 

Canals, bottom of, 67, 234; 68, 444; 
69, 537; 72, 326. 

surfaces of, 70, 483; 78, 1007; 78, 

294. 

Catawba River, 76, 370. 

Colorado River, 79, 1776. 

Connecticut River, 71, 765; 72, 839, 
842; 74, ii, 254; 78, 255, 267, 273, 
301 350. 

Crib breakwaters, 94, 2090. 

Cross section and, terms of current ve- 
locity, 72, 139; 79, 1579. 

Cumberland River, 71, 469, 473; 72, 
465. 

Delaware River, 78, 900, 924. 

Des Moines Rapids, 79, 1150. 

Development of, breakwaters, 84, 572, 
573. 

Discussion, breakwaters, 84, 573. 

Elk River, 76, ii, 166, 168. 

Formulas for, 82, 2480; 88, 1349; 86, 
1302. 



Slopes — Continued. 
Guadalupe River, Tex., 75, 925. 
High and low water, 75, ii, 501. 
Illmois River, 68, 444, 448; 79, 1578. 
Increased, flow, measuring, rivers, 95, 

3668. 
James River, 75, ii, 78; 76, 296, 298, 

301; 78, 456. 
Kanawha River, 71, 642; 78, 837; 75, 

ii, 91, 95; 76, u, 160, 164; 77, 644, 

744, 749. 
Kansas River, 79, 1090. 
Lake Huron to Lake Erie, 1900, 5362. 
Lakes Michigan and Huron, between, 

78, 1411. 
Levees, 78, 1384; 95, 3808. 
Licking River, 79, 1425. 
Measuring, St. Clair River, 1900, 5362. 
Minnesota River, 71, 404; 78, 438, 440; 

75, 361, 404, 406, 411. 
Mississippi River, 67, 277, 316; 68, 

468; 69, 211; 75, 954, ii, 436, 442; 

76, ii, 178; 78, 934; 79, 1130, 1150, 
1232, 1928, 1934, 1970; 94, 1582, 2757, 
2784 2845. 

Missouri River, 75, 518; 76, 630, 632; 

78, 666, 670, 690. 
Monongahela River, 72, 414. 
Niagara River, 68, 273. 
Ob^rvations, Mississippi River, 98, 

3696. 
Ohio River, 71, 397; 72,408; 78,493; 

74, 416. 
Ouachita River, 72, 368; 74, 352. 
Potomac River, 74, 502. 
Protection of, Bermuda grass, 75, 773; 

76, 748; 79, 936. 
Red River, 75, 616. 
Retention, wattling, use of, 72, 709. 
Revetting, advantages of, jetties, 95, 

3315. 
Rock Island Rapids, 67, 277; 68,421, 

426,433; 69,239,243. 
Rivers, 94, 1582. 

banks of, 76, 374; ii, 284. 

improvements, confiostency with, 

76,374; ii,284. 
surfaces of, Mississippi River, 

1900, 4607. 
Seas, effect on, breakwaters, 98, 2665. 
Sill dams, 98, 2447. 
Sluices, 75, ii, 609; 79, 537. 
Stone breakwaters, 98, 3261. 
Tennessee River, 68, 584; 72, 495; 75, 

ii,660; 77,579. 
Water in sand, 76, 393. 
Wave movement over, breakwaters, 

98, 2284. 
Waves, effect on, breakwaters, 96, 

2375. 
Wisconsin River, 68, 363; 76, ii, 263, 

276. 
Yellowstone River, 79, 1102. 
Youghiogheny River, 74, 561; 76, ii, 

86, 114, 123. 

Sloping superstructures. 
Piers, 71, 215. 
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GOopiii^ BtirfaceB. 
Wave action on, 70, 196. 

Sloughing levees. 
99,3642. 

Sloughs. (See Levees.) 
Treatment of, levees, 97, 3820. 

Sluice mining. 
78, 1296. 

Sluices. Q&e Col vert — ; Dam — ; Log — ; 

Navigsui>le — . ) 
Disadvantages of, 75, ii, 610. 
Flow through, 69, 589; 74, 346; 75, 

ii, 610; 77, 746. 
Grade of, 88, 1701. 
Lining; locks, 1900, 2772. 
Objections to, dams, 75, ii, 609. 
FUmsforf Falls of Alexandria, 75, 905. 

Kanawha River, 77, 745. 

New River, 78, 78, 843, 848, 862; 

77, 62, 331. 
River discharge through, 75, ii, 610; 

77 745. 
SlopM required, 75, ii, 609; 79, 537. 
St Anthonys Falls, 80, 1565. 
Water in, flow of, 80, 1621, 1623. 

Sluiceway. (Guard lock.) 
Guaid lock, 94, 2176. 

Sluicing. 

Deposits removed, canal, 88, 2166. 

Small streams. 

Bear-trap dams, utility of, 96, 1641. 

Smoke. 

Pacific coast, 95, 3459. 
Prevalence of, Pacific coast, 1900, 
4605. 

Snag boats. 
95, 1394, 2054. 
Cost of J 89, 1350. 
Western rivers, 67, 377, 382; 68, 

329. 
Description of, 66, 9; 68, 58, 590, 599, 

603, 609, 632; 69, 201, 295, 363; 78, 

613; 75, 519; 76, ii, 7; 77,628; 80, 

1838, 2234, 2284; 85, 1596; 87, 1555; 

89 1644. 
Dimensions of, 68, 632; 72, 403; 77, 

530,534. 
Dredging and, proposed combination, 

1900, 1844. 
Equipment of, 99, 3217. 
Hauling out of, inclined ways for, 

building, 98, 1853. 
Improvements in, 96, 3347; 97, 2351. 
Iron and wooden hulls of, comparison, 

74, 369. 
Metal hulls, economy of, 97, 1951. 
Repairing, docking for, small side 

dock, 98, 1619. 
Requirements of, 67, 390; 71, 310, 382. 
Western rivers, 70, 391; 71, 307; 78, 

486* 74 368. 
Wrecking hook for, 95, 2058. 
Wreck of, sabmarine mine explosion, 

99,2009. 



Snagging. (See L o g g i n g^; Water- 
jet.) 

Barge for, 97, 2267. 

Boats for, 95, 2044. 

Cost of, 79^ 1188. 

Dynamite for, 78. 616, 618; 74, ii, 358. 
78, 538, 539; 79, 626, 651, 1187. 

Methods, 94, 2605; 95, 2044; 1900, 
3513. 

Photogr^hs, Yamhill River, 99, 3238. 

Plard for, 98, 1826, 1828, 1836; 96, 
3625. 

Mermentau River, 94, 1372. 

Water-jet for. Red River, 78, 614, 616. 

Western rivers, 72, 337; 78, 488; 76, 
618; 77, 495; 78, 649. 

Snags. (See Obstructions; Stumps.) 
Dimensions of, 68, 610; 80, 1743; 85, 

1793; 86, 1534. 
Dynamite, removing with, 78, 616, 

618; 74, ii, 358; 78, 538; 79, 626, 

651, 1187. 
Origin of, 68, 624. 
Peculiar, Perquimans River, N. C, 

78,538. 
Removing, methods, 98, 1908. 
Weight of, average, Ohio River, 77, 

628. 

Snubbing posts. 
Introduction of, piers, 66, iv, 70; 69, 
141; 71, 193, 194; 77, 966. 

Soft bottom. 
Plan, 87, 970. 

Soft foundations. 
Building on, dams, 94, 2151. 

Soft sand banks. 
Holding, methods, 98, 1702. 

Soft site. 
Foundation, batteries, 98, 747. 

Soft soil. 
Triangulation stations, buildings, 1900, 
2073. 

Soils. (See Compressible — ; Sandy — ; 
Soft—.) 
Filtration, rate of, 76, ii, 67; 79, 1239. 
Foundations, locks, 98, 1472. 
Sustaining power, foundations, 72, 766. 

Solid heads. 
Dikes, repairing, 95, 4020. 

Solids. (See Suspended — . ) 

Solid walls. 
Cribs, 70, 196. 

Soundings. (See Breakwater — ; Ca- 
tamarans; Deep sea — ; Ice soundings; 
Reels; Rock — ; Static — . ) 

67, 217; 68, 143; 71, 177; 78, 546. 

Catamaran, breakwaters, 1900, 4134. 

Currents, rapid, 98, 3162. 

Defective, lines, expansion of, 74, 687. 

Discharge measuring, 1900, 5327. 

Drifting, method, 96, 3669. 

Irregularity of, oyster beds, over, 78, 
818. 

Lake survey, 85, 2103. 
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SouTidingg — Continued. 

Lead line for, sinking rate, 88, 2268. 

Lines for, requirements of, 74, 685. 

Machine for, 68, 428, 429; 70, 319; 71, 
278; 72, 316, 334; 75, 454, 466. 

Making, methods, 1900, 3052. 

Mdhods, 88, 423, 642, 1110, 1145; 89, 
1409; 90, 4013; 91, 2154; 02, 
1333, 95, 4231, 4240; 97, 1543; 
1900,5331. 

Arkansas River, 85, 1609. 

Exeter River, 97, 820. 

lakes, 71, 997; 72, 1088. 

rocks, over, 72, 867. 

Mississippi River, 80, 1517; 98, 3786. 

Observations of, error, reduced, 99, 
3637. 

Reduction of, 97, 1543. 

low-tide, to, methods, 75, ii, 77. 

Reds, 95, 4170, 4240. 

Ripley-Haskell, 95, 4170. 

St. Marys River, 80, 2072; 86, 1803; 
95, 4230. 

Sandusky Harbor, 05, 3090. 

Scow for, 98, 2758. 

Sill dams, 99, 3637. 

Static methods, 1900, 5327. 

Sweep-apparatus for, 96, 4066. 

Sweeping, 92, 3418; 04,3428. 

Tagged cord, 98, 1415. 

Wm roel, 1900, 5331. 

Spalls. {See Quarry—. ) 
Spans. (See Bridge — .) 
SpeciflcationB. (See Dikes,) 
Spits. (^S^e Sand—. ) 

Spnds. 

Cribs, sinking of, 76, ii, 538. 

Spur cribs. 
1900, 4172. 

Breakwaters, 84, 2148, 2150. 
Oswego, N. Y., 84, 2148, 2150; 87, 
2383. 

Spur dams. 
Fascines, 98, 1562. 
Foundations, 92, 1318. 

Spur dikes. 
89, 2762; 90, 1762, 1766. 
Abandonment of, 00, 3590. 
Advantag^es of, 98, 2477. 
Bank caving, preventing, 98, 3415. 
Effect of, 1900,2437. 

Spurs. (See Breakwaters; Dikes; 
Groins; Hurdles; Jetty — . ) 
Bank erosion, preventing, 07. 3818. 
Bank protection, 09, 3590. 
Breakwaters, effect on, 06, 3154. 
BuilMng, dikes, 08, 3442. 

stone dikes, 98, 2447. 

Erosion, preventing, bank angles, 97^ 

3818. 
JeUies, 1900, 4451. 

effect on, 04, 2548. • 

building, Winyaw Bay, 95, 1352. 

Pile dams, 08, 1562. 
Rock jetties, 1900, 4451. 



Spurs — Continued . 
Undermining of jetties, preventing, 
94, 2548. 

Square>ended piles. 
80, 2261. 

Stadia. 
Distance measuring, surveys, 72, 1107. 
Use of, excellent result, 78, 638. 

Sta^. 
Discharge and, rivers, effect on, 1900, 
5383. 

Stars. 
Latitude. 94, 3391. 
Longitude work, 94, 3338. 

State work. (See Private work, Vol. I, 

p. 11.) 

Static soundings. 
1900, 5327, 5330. 

Stations. (iSSee Triangulation — .) 
Judgment firing, suhmarine mines, 08, 

744. 
Secondary triangulation, Miasiasippi 

River, 96, 3515. 
Twist of, lake survey, 72, 1103; 78, 

1184; 75, ii, 913. 

Statistics. (See Movable dams. ) 

Statues. 
Foundations, 99, 3841. 

Staves. 
Gauges, 97, 1938. 

Steamboating. 

Logging and, regulation, difficult, 
1900, 2809. 

Steamboats. (See Canals; Lakes. ) 
GhimnevBof, height of, 75, ii, 681; 78, 

Vllo, <7^0, <7</4. 

Earliest, introduction of, Lake Cham- 

S^ain, 78, 405. 
e Champlain, 78, 408. 
Proper loads, shallow rivers, 95, 2282. 
Western rivers, 68, 440, 487; 71, 448; 

72, 423; 78, 927, 1030; 79, 1315. 
Wrecks of, Mississippi River, 67, 387, 
391. 

Steam canal boats. 
97, 3204. 

Steam dredg^. 
New York Harbor, 98, 1065; 94, 776. 

Steam drills. 
Failure, rock removing, 68, 422. 

Steamer. 
Torpedoes, planting, 90, 399. 

Steam lock grates. 
Operating, 80, 1730; 81, 1904. 

Steam log puller. 
99, 1606. 

Steam pipe. 
Borings, 90, 1709. 

Steam plant. 
FUe driving, 88, 1185, 1270, 1272. 
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Steam power. 

Oompreesed air preferable, rock drill- 
ing, 98, 1952. 

Stone handling, locks, 74, 164; 76, 
661. 

Water and, compared, 78, 753. 

Steaxnsliips. (See Ocean — . ) 

Steam tenders. 
Hydraulic dredges, 98, 3306. 

Steam towixifir* 
77, 695. 

Steel. (jSI?« Drills; Iron; Rusty — .) 
Bridges, plans, 98, 3606. 
Chains, use of, experience against, 

locks, 98, 2127. 
DriUSf best steel for, rock removing, 

75, ii, 204. 
diamond and, compaijson, rock 

removing, 72, 803. 
Frames, weirs, 1900, 5003. 
Lining of, concrete forms, 98, 2254. 
Lock pates, 96, 3585. 

building, processes, 95, 3025. 

designing, 95, 3028. 

distortion, 95, 3041. 

erecting, 95, 3585. 

inspection of, 95, 3025. 

Moorinff posts, setting of, 97, 2206. 
Tapes 0/, base line measuring, 87, 2943, 
2952, 3124. 

500-foot, 95, 4230. 

tests of, 98, 1926. 

Trusses, scows, 91, 2333. . 

Steel work. 

Paint, red lead and special dryer best, 

99,2290. 
Rusty, cleaning, sand blast, improvised, 

1900, 2788. 

Stock ramming. 
Dams, 91, 2714; 92, 2405 (Atlas 110). 

Stone. {See Artificial — ; Breakwaters 
Buildmg — ; Cut — ; Dams; Dikes 
Enrockment; Jetties; ■^^j^ — 
Locks; Loose — ; Piers; Kock 
Sand—.) 

Arches of, bridges, 98, 3606. 

Artificial, failure, Cherbourg break- 
water, 67, 516. 

Barges f or f 97, 1799. 

1,500 ton, 99, 3262. 

jetties, 97, 1799. 

side-dumping, 800 ton, 99, 3156. 

Beach erosion, to prevent, 72, 897. 

Bed of, resistiUQce, effect, 75, ii, 843. 

Bins f or y building, 96, 513. 

materials, 96, 513. 

Breakage of, 98, 2953. 

Breakmters of, concrete for, placing, 
1900, 4066. 

cross sections of, 1900, 4090. 

best, 1900, 1831. 



designing, 98, 3259. 
end of. 1900, 4134. 
extending, plans for, 95, 3153. 
planes of r^ 98, 3261. 



Stone— Continued. 
Breakwaiers of, sections of, 1900, 4062. 

Sandy Bay, 1900, 1186. 

settlement of, 1900, 4118. 

slopes, designing, 98, 3261. 

specifications for, 1900, 4076. 

stability of, 1900, 4065. 

substructure, desiguing, 98, 3261. 

superstnictures, designing, 98, 

3262. 
Brush and, crevasses, closing, 71, 207. 

dams, building, 95, 2230. 

Capping of, breakwaters, 1900, 4116. 
Chips, usefulness of, jetties, 94, 1231. 
Classes of, jetties, for, 98, 1615. 
Coping, 99, 3826. 
Concrete, in, 1900, 978. 

locks, 94, 1996. 

Cost of. Great Lakes, 95, 3157. 

Crib dams, stone in, plans of, 96, 

1434. 
Cribs, amount in, 96, 2578. 

foundations of, 72, 122, 161, 164, 

165; 78, 206, 353; 76, ii, 436. 
removed from, storms, 75, 276; 

77, 896, 903. 
Crushing, crushers, 95, 2899. 

machine, 96, 514. 

plant, 94, 2176; 95, 1678; 1900, 

767. 

strength, 80, 689. 

Cubes anaslabs, pressure on, effect of, 

75, ii, 841. 
Cutting, 94, 2307; 1900, 2930. 

Des Moines Rapids, 70, 298. 

locks, 98, 3001, 3006; 96, 1939; 

97, 2281. 

St. Marys Falls, 94, 2304. 

specifications for, 98, 1918. 

Delivery of, jetty, 94, 2503. 
Deierioraiion of, jetties, 95, 3314. 

pier superstructure, 99, 2772. 

Dikes, cost, 88, 666. 

spur, building, 98, 2447. 

Dumpmg of, jetties, 95, 3360. 
Excessive weight, Port Jefferson Har- 
bor, 74, ii, 271. 
Filling, weight of, cribs, 68, 230. 
Foundations, crib, 72, 122, 161, 164, 
165; 78, 206, 353; 76, ii, 436. 

economy of, cribs, 82, 2321; 87, 

2407. 

sections, cribs, 1900, 3878. 

Fracture of. discussion, 75, ii, 824. 
Gravel ana, comparison of, concrete 

in, 1900, 978. 
Green stone, deterioration of, causes, 

frost, etc., 98, 1916. 
Handling, cable hoists, 96, 1794. 

jetties, for, 94, 1102; 97, 1799. 

large, derrick scows, 94, 1102. 

locks, 94, 2305. 

steampower at, 74, 164; 76, 

661. 

plant, 98, 1885. 

scows with railroad track on them, 

96, 2788. 
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Stone — CoDtinued. 

/ettieff ofy brush mattresses, making, 
93 3339, 

building, 05, 3556; 06, 1192; 08, 

2949; 1000, 4278. 

plant for, 08, 3350; 06, 1194. 

tidal currents, effect on, 08, 

3601. 
dimensions and form of, proper, 

08,3502. 

effect of, 08, 3500. 

flattening of, preventing, 05, 3360. 

foundations, protecting, 08, 3502. 

Great Salt Pond, 06, 621. 

natural slopes, 08, 3490. 

pile and, 88, 437, 584. 

planning, 05, 3521. 

proJOeHy 1000, 4476. 

Charleston Harbor, 06, 1204. 
Columbia River, mouth, 08, 



3496. 
quarry chips, usefulness of, 04, 

1231. 

scour, 1000, 4181. 

settlement, 01, 1834. 

sizes, 08, 2953, 2959, 2964. 

spreading, preventing, 05, 3360. 

subsidence, 06, 1535. 

tramways for, 1000, 4278. 

building, 08, 3352. 

extending, 08, 3334. 

strengthening, 08, 3492. 

undermining of, protecting against, 

08; 3490. 

vicinity of, accretions, 08, 3494. 

Large stone, breakwaters, 08, 3260. 

handling, derrick scows for, 04, 

1102. 

plant, 1000, 4117. 

jetties, placing in, 04, 1102. 

omitted, concrete masonry, 04, 

2166. 
Lead sheets, interposition of, effect of, 

75, u, 826. 
Lewis-holes, 08, 3007. 

styles, 04, 2308. 

Locks, huildvng of, details of, 07, 2534. 

plant for, 06, 1936. 

concrete in, 04. 1996. 

details. Big Sandy River, 07, 2534. 

foundations, excavating, 06, 1938. 

masonry of, claasiflcations, 06, 



1940. 
Masonry, Colbert Shoals Canal, 00, 

2271. 
Mattress and stone, dams, building, 05, 
2228. 

jetHes, buUding, 1000, 4243. 

section, 04, 1378; 1000,4243. 

Movement of, wave force, 78, 242. 
Paving, shore-protecting, 60, 439. 
Pile and stone, jetties, storm, effect of, 

04 2547. 
Piling, method, 04, 2308. 
Placing, breakwaters, 08, 3260. 

jetties, 06, 1194. 

undermining of, preventing, 

05, 3312. 



Stone— Oontinned. 
Placing, trestle, breakwaters, 08, 3227. 

trestle work, jetties, 04, 2517. 

Planer, 04, 1826, 2306. 

Protective action, beaches, 71, 884; 

73, 896: 74, u, 276. 
Quarries, Calilomia Coast, 1000, 4189. 
great waste, Califomia coast, 

1000, 4189. 
Quarrying, methods, 08, 3353; 04, 2363; 
05, 2295; 06, 1746, 1942; 07, 
2259; 08, 1766, 1885, 1887, 2032, 
2772; 1000, 2170, 2713, 2916, 
2928, 3514; 4124, 4476, 4837. 

expense, items of, 07, 2277. 

plant, 06, 514; 08, 2772. 

Records, locks, 08, 3008. 
Replacing, crib piers, 06, 2945. 
Reservoirs, dams, 08, 2824. 
Sand and, sharp and smooth, advan- 

tsf&B, concrete, 08, 2280. 
Settmp of, breakwaters, 1000, 4134. 
Situation of, Great Lakes, vicinity of, 

05, 3159. 
Size of, breakwaters, 67, 516; 70, 452; 
71, 741; 72, 166, 918; 78, 884, 
948; 70, 1767. 

jetties, 08, 2964. 

Specific gravity, 80, 2264. 

determining, 75, ii, 822. 

Steam handling of, locks, 74, 164; 76, 

661. 
Storage of, costly, Harlem River, N. Y., 

00, 1237. 
Superstructure, cribs, 67, 222; 74, 151; 
76, ii, 390. 

ice movement, effect of, 80, 2073. 

sections, breakwaters, 07, 3298. 

Surfaces of pressure, various, rapture, 

effect on, 75, ii, 824, 843. 
Tests, 75, ii, 819; 00, 490; 04, 2308. 
Timber and stone, breakwaters, 01, 

2933. 
Undermining, preventing, jetties, 06, 

3312. 
Varieties of, character and strength, 

75, ii, 819. 
Various, absorption, 04, 2310. 

specific gravity, 04, 2310. 

Volume of, space nlled, ratio, 86, 840. 
Wall, training dike, cheaper than, 00, 

1507. 
Wave action on, 76, ii, 596. 
Weighing, displacement method, not 

satismctory, 04, 1392. 

jetties, 04, 1392. 

Wooden cushions, effect of, 75, ii, 845. 
Work, cost, locks, 87, 2484. 

jetties, 84, 1108. 

Yard, St Marys Falls, 04, 2299. 

Stone breakwaters and crib. 
Advantages of, first preferable, 1000, 
4084. 

Storage batteries. 
Electric lighting, batteries, 08, 679. 

Storage platforms. 
Jetties, 1000, 4448. 
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Storage shed. 
Torpedoes, 08, 649. 

Storehouses. 
Building, Alaska, 07, 3494. 

Storms. {See Rain—; Rainfall. ) 
Effect of, Fort Caswell, 1000, 900. 
River bare, cause of, 68, 111; 77, 967. 

currents, effect on, 07, 2777. 

Waves, effect on, jetties, 04, 1105. 

Strains. {See Lock gates; Movable 
dams; Stresses.) 
Calculations, hydraulic gates, 75, 911. 
Discumm, lock gates, 72, 452, 460; 75, 
910; 78, 734, 742, 1338. 

movable dams, 07, 3956. 

Movable dams, 75, 690, 910; 76,11,42. 
Tubular arch bridges, 75, ii, 680; 77, 
1099, 1102. 

Strands. (&e Cable— ; Wire—.) 

StratfL (^Borings; Land.) 
Artesian well, S. C., 06, 504. 

Streams. (See Rivera; Running — . ) 
Bear-trap dams, utility, 06, 1641. 
Bottom tester, 88, 931. 
Divereion of, reservoir sites, 06, 3963. 
Pulsations in, 60, 594; 71, 989; 72, 
1033, 1040. 

Streets. 

Paving, ancient Roman cities, 67, 527. 

Stresses. (/S^«e Lock gates; Strains.) 
Calculating, lock gates, 05, 3037. 

Strong currents. 
Tides, 05, 1422. 

Stuxnps. {See Snags.) 
Blasting, methods, parties, 06, 1622. 
Removing, economical methods, 06. 
1622. 

Submarine explosions. 
Pressure gauge, 80, 496. 

Submarine mats. {See Torpedoes. ) 
00, 3213. 

Submarine mines. 
Cable gallery, 07, 705. 
Casemate, 07, 705; 08, 769. 
Concrete walls, 06, 371. 
Draining, 06, 471. 
Foundations, 06, 471. 
Damages, repaire, 08, 691, 758. 
Deterioration of, 08, 657. 
Dynamite, experiment with, 76, 31, 

70, 35. 
ExpUmonSf pressure gauges, 05, 530. 

snaff boat, wreck of, 00, 2009. 

Firing o^ methods, 08, 616. 

General system, 08, 12. 

Lnprovised material, 08, 618, 756. 

Investigations, 87, 9. 

Judgment firing stations, 08, 744. 

Loading room, 08, 759. 

MaterifQ, emergency. New London, 08 

618. 
Necessity of, 05, 4. 
Plan, 08, 744. 
Planted, damages, 08, 599. 
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Submarine mines — Continued. 
Planting, 08, 598, 599, 656, 756, 769. 

tests, 88, 364. 

vessel for, 86, 51. 

Repaire, 08, 599, 691. 
Tests qfy 08, 616, 761. 

Resistance in ohms, winter tests, 

88, 367. 
Vessels passage, regulations for, 08,636. 

Submarine stone. 

Setting, water telescope, usefulness of, 
1000, 4134. 

Submerged cribs. 
Weight of, 01, 2556. 

Submerged jetties. 
76,477; 78,569. 

Substructures. (See Breakwater — ; 
Superstructures.) 
Breakwater, 00, 1350, 1351. 
Designing, stone break watere, 08, 3261. 
Passes, movable dams, 07, 2546. 
Walls of, partmg, breakwater, 00, 3140. 

Suction dredges. 
08, 1622. 

Suction pipe. 
Dredges, economical arrangement, 04, 

1407. 
Strengthening of, 08, 1498. 

Suction pumps. 

Dredges, 80, 1097; 00,736; 01,1472. 

Summit levels. 
Water supply, canals, 80, 871, 81, 1152, 
1890, 2402, 2410; 86. 1252. 

Superstructures. {See Breakwater — ; 

Concrete — ; Crib — ; Masonry — ; 

Old — ; Pier — ; Sloping — ; Stone — ; 

Substructures. ) 
Average durability, cribs, 84, 2020; 87, 

2111. 
Breakwatere, 04, 2412; 08, 2770; 00, 

1350, 1351; 1000, 4068. 
Building, improved methods, crib piere, 

06, 2966. 
Cast-iron facing, cribs, 87, 2060. 
Concrete and stone, crib piere, 07, 3075. 
Crib breakwatere, placmg in, 1000, 

4134. 
Cribs, 71, 216; 78, 1188; 80, 2365; 

00, 2814; 06, 2952. 
Modified form, cribs, 88, 1808. 
Parapetf form of, cribs, 84, 2144; 85, 
2279, 2307; 87, 2382. 

piere, 84, 2144; 85, 2279, 2307. 

Sheathing of, breakwatere, 1000, 4068. 
Stone breakwatere, 08, 3261. 

Supplemental dredging. 
Jetties, 07, 1393. 

Surface blasts. 

Effect of, rock blastmg, 71, 924. 

Rock, effect on, e6, iv, 334; 67, 461; 
68, 91, 94, 728, 732, 735, 745, 750, 
751, 883, 884; 60, 77; 71, 924; 
73, 876. 
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Siuface blasts — Continued. 
Bocky inBufficienteffect on, 68, 728, 751 ; 

60, 77, 424, 430; 71, 722, 776; 

72,864. 
removing, 70, 383. 

Siufaces. (See Canals. ) 

Sizrplus water. 
Canals, 08, 2344. 

Surveying. {See Harbor—. ) 
Bars, 07, 1638. 
Harbors of refuge, 07, 1432. 
Shore lines, 05, 4040. 

Survevs. (See Base line — ; Battle- 
field — ; Bridge — ; Canal — ; Dike — ; 
Dredging — ; Examinations ; Ice — ; Ge- 
ological — ; Government — ; Lake — ; 
Levee — ; Movable dam — ; Topo- 
graphical — ; Triangulation — ; also 
Vol. I, p. 11. ) 

Astronomical ODservations, 07, 4076. 

Austrian, 76, iii, 158, 166. 

Barometer, use of, P. P. No. 15, C. E. 

Bars, 07, 1638. 

B<ue lines, coast survey, 68, 939. 

Mackinac, 07, 4077. 

measurements, Mackinac, 08, 

3747. 

meaguringf 03, 4360. 

Galveston, 08, 1497. 

Soo, 08, 4360. 

Bases, measuring, Red River, 03, 1926. 

Battlefields, 74, ii, 476. 

Belgian, 76, iii, 214. 

Black HiUs, 74, ii, 628. 

Borings, 06, 3901. 

Bottom tester, 88, 931. 

Brass tapes, tests of, 08, 1926. 

Bridges, 06, 3890; 08, 3576. 

Camps, 06, 4248. 

Canals, 05, 3424; 06, 1088, 2390; 07, 
2870; 00, 1735. 

methods, Puget Sound waters, 06, 

3365. 

Comparator, use of. Lake surveys, 68, 

QAA 

Computing, Missouri River, 04, 1753. 

Conducting, instructions of Gen. War- 
ren, 68, 303. 

Cross-section work, Illinois and Missis- 
sippi Canal, 04, 2178. 

Data, index to, Mississippi River, 06, 
3705. 

Dikes, 07, 3927. 

Dredging, 04, 2615; 06, 3695. 

Electric power, dams, 04, 1780. 

Elevation monument, setting, Jefferson 
City, Mo., 04, 3085. 

English, 76, iii, 132. 

European^ organization, 76, iii, 127. 

government, 76, iii, 128. 

Feeder lines, canals, 06, 2656. 

Geodetic monument, setting, Jefferson 
City, Mo., 04, 3085. 

Great lakes ship channel, 04, 2263. 

Gurley's transit, inferiority of, 73, 639; 
74, 726. 



Surveys — Continued. 
Harbor of refuge, methods, Gape Look- 
out, 07, 1432. 
Heliotrope, use of, 67, 564; 78, 1397. 
InstrumentSt data, index to, MissisBippi 

River, 06, 3709. 

Lake survey, 70, 552. 

Irish, 76, iii, 136. 
Italian, 76, iii, 168, 180. 
Lakes, instruments, errors, determin- 
ing, 72, 1048, 1103; 76, iii, 64. 
Lake shores, methods, 08, 4372. 
Land office and other, connecting, diffi- 
culties of, 68, 302. 
Lei^ees, 06, 3721; 07, 2127. 

connecting, 1000, 2500. 

Light-house, site, Chicago Harbor, 04, 

2133. 
Locks and dams, for, methods, Alle- 
gheny River, 06, 2214. 
Magnetic dip, lakes, 08, 3769. 

inclination, lakes, 08, 3769. 

work, 07, 4076. 

Meridian stone, setting, Jefferson City, 

Mo., 04, 3085. 
Metalhc tapes, comparison of, 08, 

1933. 
Methods, 88, 1095, 00, 1333, 1375, 1674; 

01, 1622; 02, 547; 06, 4221, 

4228; 1000, 2071. 

Alabama River, 06, 1402. 

Allegheny River, 00, 2420. 

Aransas Pass, 1000, 2338. 

best. Red River, 1000, 2491. 

Big Sandy River, 1000, 3403. 

Bis<Jayne Bay, 07, 1594. 

Black and Ouachita rivers, 1000, 

2512, 2549. 

Boston, 08, 890. 

Brazos River, 07, 1836; 1000, 

2436. 

Cape Lookout, 1000, 1835. 

Cleveland Harbor, 08, 2732. 

Columbia River, 68, 877; 08, 

3391; 06, 3538. 

Congaree River, 1000, 1866. 

Connecticut River, 68, 757; 78, 

298,304. 

Coosa River, 08, 1420. 

Crystal River, 1000, 2080. 

Dismal Swanip Canal, 06, 1088. 

Doboy Bar, 07, 1542. 

Exeter River, 07, 818. 

Exploration, 40th parallel, 71, 

1028. 
Forked Deer River, 06, 2270; 07, 

2237. 

Fox River, 07, 2730. 

French Broad River, 1000, 3021, 

3052. 

Gasconade River, 06, 3800. 

Grays Harbor, 08, 3063. 

Kalamazoo River, 08, 2539. 

Lake survev, 68, 931; 72, 1081; 

76, iii, 9," 70, 120; 02, 3417. 

Licking River, 1000, 3164. 

Merrimac River, 06, 618. 
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Surveys— Continned. 
Methods, Missiseippi River, 72, 334; 77, 

1106, 1196; 78, 10»5; 94. 2767; 

06, 3721; 99, 2149, 3372. 
Migsouri River, 98, 2316; 94, 

1749; 96, 3797. 
Ohio River, 98, 2459; 97, 2338; 

98, 2059; 1900, 3199, 3203, 

3223. 

Olympia Harbor, 98, 3417. 

Orange River, 1900, 2037. 

Onacnita and Black rivers, 96, 

1595; 98, 1604. 
Pi«et Sound waters, 98, 3421; 

95, 3424. 
Pnnta Rosa to Charlotte, 1900, 

2046. 

Red River, 98, 1925; 94, 1339. 

Reservoir sites, 98, 2879. 

Rock Island Rapids, 79, 334. 

Rockland Harbor, 96, 582. 

St Johns River, 1900, 1976. 

Sabine Lake, 97, 1789. 

Sandusky Harbor, 98, 2716. 

SarasotalBay to Lemon Bay, 1900, 

2062. 

shore lines, 92, 3428. 

Southwest Pass, 99, 1871. 

Starve Island Reef, Lake Erie, 98, 

2707. 

Tampa Bay, 97, 1598. 

Tennessee River, 98, 2335; 96, 

1946, 2035. 
Upper Illinois and Des Plaines 

rivers, 1900, 3862. 

Upper White River, 1900, 2600. 

Warrior River, ana Five Mile 

Creek, 99, 1735. 

Wellfleet Harbor, Mass., 72, 969. 

White River, 97, 2487. 

Willamette River, 96, 3318. 

Yazoo River, 96, 1615. 

Missiaaippi River (see Vol. II, 672) , 97, 

3620; 98, 3214. 
Missouri River, index to, 94, 3113. 
Movable dams, 95, 1899. 
Moving camps, methods, 98, 1837. 
Northern and Northwestern lakes, 70, 
535; 71. 982; 72, 1031; 78, 1170; 
74, ii, 402; 76, iii, 3; 77, 1105. 
Observations, lake surveys, 78, 1195; 

74, ii, .440: 77, 1181. 
One hundred meter tapes, tests, 1900, 

2323. 
PartieSy Micsouri River, 94, 1749. 

oi^ganization, ice surveys, 95, 4236. 

Plan, St Marys River, 95, 4228. 
Platting f abscissas and ordinates, by, 68, 

430, 431. 

Missouri River, 94, 1753. 

Prussian, 76, iii, 140, 156. 
Quarter-boats, 97, 2338. 
Refraction, 91, 1899. 
Reservoir sites, 98, 2878, 2879. 
River dams, 1900, 3203. 
Russian, 76, iii, 214. 
Scotch, 76, iii, 138. 

9207—02 112 



Sunrey»y-Continued. 
Shore lines, methods, 95, 4040. 
Shore-line work, substitutes for tertiary 

flags, 94, 2799. 
Shores, lakes, 98, 4372. 
Signals, lake surveys, 72, 1103. 
Spanish, 76, iii, 181. 
Stadia, use of, distances, measuring, 

72, 1107. 



Standard meamrementa of, comparison, 

r,991; 

446. 



68,940; 71,987,991; 74/ii,444, 



correction, 71, 983, 986, 991; 74, 

ii, 405, 410. 

determination of, 68, 937; 72, 

1046; 77, 1110. 

lake survey, 75, ii, 854, 904; 76, 

iii, 6, 79. 

length of, 68, 931, 937, 947. 

Station, twist of, 72, 1103; 78, 1184; 

75, ii, 913. 
Steel tapes for, tests of, 98, 1926. 
Swede, 76, iii, 193, 212. 
Swiss, 76, iii, 189, 192. 
Tapes, measure of, formula for, 98, 

1928. 
Ihrgets, 95, 4248. 

St. Marys River, 95, 4248. 

Transit for, 72, 1048, 1103. 
Traverse line, methods by, 98, 1606. 
Tents, portable foundations, 98, 1837. 
West of 100th meridian, 75, ii, 923. 
Without instruments, methods, 94, 

2572. 

Suspended pantograph. 
Cnradi's, 98, 2036. 
Mapping with, 98, 2036. 

Suspended solids. 
Running water, effect of, 76, ii, 5. 

Suspension bridges. 
69, 398; 71, 218, 405, 425, 432, 446; 

78 1075. 
Niagara, 7i, 218; 78, 1075. 
Ohio River, 71, 405, 426; 79, 1463. 
Wheeling, 71, 405, 425. 

Sustaining walls. 
P. P. No. 3, C. E. 

Sutro tunnel. 
Report on, 72, 1126. 

Swamp lands. 
Drainage of, 77, 392. 
Eesenmrs, 98, 2895. 
Misdssippi River, 98, 2904. 

Swash dam. 
Damage of, storms, 1900, 1820. 
Prome, Cape Fear River, 1900, 1822. 

Sway braces. 
Tramway, 94, 2564. 

Sweeping. (See Examinations.) 
Apparatus, soundings. 96, 4066. 
Rock removing, 96, 4063. 
Shoals, examination of, 96, 4062. 
Soundings, 92, 3418; 94, 3428. 
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Swell. 
Formula, dams, 87, 1306. 

Switchboard. 
£lectric plant, gmi batteries, 1900, 
850. 

Switches. 
Torpedoes, 89, 493. 

Sympathetic explosion. 
Dynamite, 80, 57; 86, 725, 729, 733; 

86,686. 
Torpedoes, 80, 57. 

Tamping. 
Blasting rock, 69, 433. 

Tapes. (See Brass—; Metallic—; 
Steel — ; Survey — .) 
Base-line measunng, 87, 3124; 89,2759; 

94, 2729. 
Correction of, base-line measuring, 94, 

2729. 
Meamrinq, formula, 98, 1928. 

tension balance for, 98, 1926. 

vernier for, 98, 1926. 

Target practice. 
Platfonns, building, 96, 474. 
Willets Point, 85, 446. 

Targets. (See Surveys.) 

Tar. (See Coal— . ) 
Sand and, pile-head protecting, 92, 
1541. 

Tarred paper. 

Concrete, adhesion of, preventing, 98, 
776. 

Telegraph. 
Longitude, determining, 78, 1224; 74, 

. ii, 425, 434; 79, 1895. 
Transmission by, velocity, S. Ex. Doc. 
42, 35th Congress, Ist session. 

Telescope. (-See Water— .) 

Temperature . ( See Minimum — . ) 
Barometers, effect on, 76, ii, 971. 
Concrete mortars, effect on, 94, 2335. 
Lakes, 71, 1021. 

Templets. 

Anchor bolts set without, gun plat- 
forms, 96, 536. 

Temporary dams. 
Building, 98, 2421; 1900, 3482. 

Tenders. 

Hydraulic dredges, 98, 3181. 

Tension balance. 
Tapes, measuring, 98, 1926. 

Tents. (See Surveys.) 
Portable foundations, survey parties, 
98, 1837. 

Teredo attacks. 
Brush mats, destruction of, 76, 316; 

86, 1312. 
Cane proof aminst, 79, 932, 937. 
Chestnut timoer proof against, 78, 999. 
Creosoted timber, effect on, 81 , 818, 819; 

82, 782. 
Cribs, destruction of, 76, ii, 99. 
Mattresses, jetties, 82, 1188; 86, 1312. 



Teredo attacks — Continued. 
Palmetto proof against, 68, 512; 71, 

548. 
Pile jetties, 1900,4475. 
Pile*, destruction of, 92, 2658. 
dififerent kinds of, effect on, 68, 

508,512; 71, 531, 536, 548; 79, 937. 
Piles attacked, tests to discover, 97, 

3373. 
Protection against, hydraulic cement for, 
76, 570. 

hydrocaroon processes a falltcre, 

78, 1131. 

piles, 80, 1212. 

sand accumulations, 78, 800, 1 131 ; 

74, 757; 75, ii, 692. 
timber, special treatment of, 71, 

942. 
Ravages of, C3rpres8 stumps, 76, 327. 

Galveston Bay, 68, 512; 76, 570. 

Lewes, Del., 71, 667. 

Wilmington Harbor, Cal., 78, 

1292. 
Sand-embedded timbers proof against, 

78, 800; 74, 757. 
Scarcity of, Humboldt Bay, 94, 2550. 
Timber, Aransas Pass, 88, 1314, 

Terra Ootta. 
Buildings, 96, 4011. 
Cement mortar, effect on, 96, 2803. 

Tertiary triangnlation. 
Cypress Bayou, 98, 2077. 
Detour passage, 97, 4091. 
Mississippi River, 98, 3603; 96, 3510. 
Missouri River, 94, 1750. 
Potagannissing Bay, 97, 4087. 
Red Kiver, 98, 1937. 
St. Marys River, 95, 4192; 96, 4046. 

Tester. (SeeBoUom — .) 

Testing pits. 
Foundations, locks, 95, 2293. 

Tests. 
100-meter tapes, surveys, 1900, 2323. 

T-heads. ( See Dikes. ) 
Strengthening dikes, 98, 1863. 

Thermometers. 
Errors, correction of, 79, 1962. 
Tests of, Lake Survey, 74, ii, 456. 

Thirty-flve foot channels. 
Southwest Pass, 99, 1866. 

Tidal action. 
76,380. 

Tidal basins. 
Tides, velocity, 78, 993; 74, ii, 276, 
279; 78, 558. 

Tidal computing. 
St. Johns River, 98, 1634. 

Tidal currents. 
Enormous, Charleston Harbor, 95, 

1422. 
Ice dikes, effect of, 98, 1146. 
Observations, 96, 1228. 
Powerful currents, effect of, Charleston 
Harbor, 99, 1552. 
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Tidal currents—Continued. 
Sand and silt, effect on, 71, 526; 78, 

QQd. 
«7crr. 

Stone jetdes, building; effect on, 98, 
3601. 

Velocities, 94, 999. 

Harlem River, 96. 848. 

Oeracoke Inlet, 94, 999. 

Paaaes, 74, 790. 

Tidal data. 
Brunswick Harbor, 95, 1496. 

Tidal diacliarffe* 
Gbarleston Harbor, 95, 1422. 

Tidal estuaries. 
Currents, sub and surface, relation, 78, 

668. 
Lengthening, 75, ii, 196. 

Tidal observations. 
Alabama River, 79, 829. 
Annapolis Harbor, 81, 872, 874. 
Atlantic City, 81, 833; 87, 816. 
Baltimore, 88, 686. 
Brazos River, 97, 1839. 
Buzzards Bay, 74, ii, 283. 
Calais, Me., 87, 478. 
Cape Fear River, 76, 318; 77, 339; 80, 

699, 706, 712; 81, 927, 940; 86, 997. 
Charleston Harbor, 76, 430; 78, 644, 

646 649. 
Columbia River, 81, 2639, 2660. 
Connecticut River, 68, 764, 766; 78, 

378; 86, 626. 
Delaware River and Bay, 79, 240; 80, 

715, 730, 733; 81, 832. 
Exeter Harbor, N. H., 81, 496; 82, 604. 
Galveston Bay, 68, 602; 74, 732; 77, 

463; 80, 1219; 86, 1300, 1316. 
Galveston Harbor, 95, 1801; 96, 1629. 
Gulf of Mexico, 74, 782, 791; 77, 461. 
Hartford, Conn., 80, 404. 
Housatonic River, 71, 779, 786; 78, 

1013. 
Hudson River, 66, iv, 207, 209, 214; 

68, 716; 75, ii, 234; 85, 679; 94, 

726. 
Jacksonville, Fla., 87, 1229. 
James River, 73, 778; 74, ii, 43; 75, 

ii, 76, 81; 76, 294; 77, 288; 78, 466, 

460; 80, 660, 651; 81, 896; 88, 686; 

94, 916. 
Jonesport, Me., 80, 361; 81, 461. 
Kennebec River, 88, 422. 
Lake Michigan, ee. iv, 93; 72, 1035. 
Long Island, 72, 913. 
Mismssippi River, 76, 650; 1900, 4757. 
Nanticoke River, Md., 80, 731. 
Nantucket Harbor, 80, 429; 85, 666. 
Narragansett Bay, 81, 661. 
Newburyport Harbor, 81, 601. 
New Haven Harbor, 72, 879. 
New York Harbor, 80, 632; 85, 777. 
Oeracoke Inlet, 94, 999. 
Pawtucket River, 71, 736, 738; 74, u, 

230,236. 
Pensacola Harbor, 91, 1726. 
Penobscot River, 88, 429. 



Tidal observations — Continued. 
Portland Harbor, Greg., 87, 2607. 
Potomac River, 76, 357; 88, 781. 
Providence Harbor, 78, 971; 80, 379, 

387. 
Rancocas River, N. J., 81, 798. 
St Augustine, 88, 1131. 
St Croix River, 67, 503. 
Sabme Pass, 82, 1431; 86, 1280. 
Savannah Harbor, 78, 738; 79, 748; 

82, 1167; 94, 1137. 
Savannah River and Harbor, 88, 1067; 

89, 1303; 90, 1267; 91, 1676; 92, 

1305, 1333. 
Stonington Harbor, 72, 919; 74, ii, 

246; 79, 326. 
Taunton River, 78, 969. 
Thames River, 72, 830. 
Woods Holl, Mass., 81, 546. 

Tidal ranee. 
Boston, 88, 448. 
Connecticut River, 88, 530. 
Jetties, various, 95, 3531. 
Bianchester, Mass., 88, 467. 
Raritan Bay, N. J., 88, 634. 
Wellfleet Harbor, 88, 480. 

Tidal reservoirs. 
East Chester Creek, 72, 813. 
Flushing, 91, 1156. 
San Antonio Creek, Cal., 74, ii, 381. 

Tidal rivers. 
Bar formation, 67, 421. 
Bridges, requirements of, 96, 987. 
Dredging difficult, 72^ 875; 78, 407. 
Improvement of, 66, iv, 207. 
Jetties, effect of, 71, 749, 750, 751; 72, 
830; 76, 477; 78, 551, 568; 85, 681. 

Tidal system. 
North Atlantic coast, 74, ii, 189, 190. 

Tidal undercurrent. 
Penobscot River, 68, 866. 

Tidal volumes. 
Savannah Harbor, various years, 96, 
1236. 

Tidal waves. 
Action of, 68, 766. 
California, 77, 990. 
Height, ratio of decrease. Savannah 

River, 94, 1137. 
Rate of movement, 78, 993. 
Shape of, 68, 766. 

Tides. {See Ebb — ; Flood — ; Harbors; 

Low — ; Opposing—.) 
Bars, effect on, harbors, 96, 1190. 
Bottom durine ebb and flood, 92, 1841. 
Bridges, flow by, 74, ii, 234. 

piers of, effect of, 74, ii, 166, 234. 

Changes in, Harlem River, 96, 848. 
Channel bottoms^ effect on, 92, 1341. 
Complicated, Pacific coast, 75, ii, 766. 
Dischai^, Charleston Harbor, 95, 

1422. 
' Diversion, Savannah, 76, 436. 
Estuaries, action in, 66, iv, 66, 214; 

68, 919; 74, u, 379; 75. u, 196; 76, 

460 
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Tides— Oontinned. 
Galveston Harbor, 98, 1605. 
Ganffing, 94, 1138. 

HaroorSf exclusion from, effect, 76, 
471. 

Harlem River, 96, 841. 

Savannah Harbor, 96, 1222. 

Heights of, Christiana River, 96, 975. 

Hudson River, 96, 826. 

Hudson River, 95, 901. 

Influence of, reach of, Ocracoke Inlet, 

94, 1012. 
Jetties, effect of, 71, 750; 72, 830; 78, 

558. 
Lakes, 66, iv, 93; 71, 989; 72, 1085; 

78, 1172. 
Northern and northwestern lakes, 71, 

989, 78, 1172. 
ObstrucHonSf bridge piers, 68, 717; 69, 
383; 74, ii, 156, 234. 

rivers, effect, 74, ii, 50, 156. 

OsciUation of, 78, 988, 1001. 

Ocracoke Inlet, 94, 999. 

Peculiar action of, Boston. 98, 888. 
Retardation, Staten lalana, 78, 943. 
Rivers, effect on, 68, 919; 78, 583. 
Shallow water, effect of, 75, ii, 272. 
Strong currents, 95, 1422. 
Theory of, 72, 1036. 
Tide gauges, 72, 865. 

self-registering, 99, 3477. 

Swinomiflh Slough, 95, 3439. 

Tide range, Charleston Harbor, 96, 
1189. 

jetties, various, 95, 3531. 

Torrential velocity of, Swinomish 

Slough, 98, 3077. 
Velocity of, Galveston Bay, 68, 510. 

Lon^ Island Sound, 78, 993. 

Mississippi River, Breton Island 

Pass, 74. 790. 

Ocracoke Inlet, 94, 999. 

tidal basins, 78, 993; 74, ii, 276, 

279; 78, 558. 
Volumes, changes in. Savannah Har- 
bor, 96, 1222. 
Wind, effect of, 78, 988, 1001. 

Tie-rods. {See Iron — .) 
Buckling, correcting, 99, 3818. 

Tiffht decking. 
Importance of, breakwaters, 80, 2215; 
84, 2144. 

Tile drainage. 

Canals, effect on, 96, 3047. 
Tiles. (See Sized—. ) 
Tiling. {See Batteries. ) 

Oun batteries, 1900, 898, 982. 

ceilings of, 99, 786; 1900, 849. 

walls, 99, 786; 1900, 849. 

Timber. (<Sec Cribs; Kjranized — ; Lock- 
gates; Lumber; Piers; Sand cov- 
ered — ; Sand embedded — . ) 

Absorption of water, 99, 2638. 

Artificial preservation, 71, 942. 

Chestnut timber, teredo-proof, 78, 9G9. 

Compressive strength, 76, 341. 



Timber— Continued. 
Creosoting, effect of, 68, 144; 74, 211, 

212. 
Decay, preventing, 1900, 4092. 
Dikes of concrete and, 87, 970. 
Dovetails, holding power, 84, 2069. 
Drift boltey holding power, 84, 2051. 
FoundaHonsoff concrete piers, 98, 2226. 

dams, 1900, 2771. 

locks, 1900, 2771. 

Preserving, hydrocarbonprocesses, 69, 28; 
72, 1006; 79, 392. 

failure, 79, 1653. 

lock gates, 78, 780. 

proceesee, 8eel3r'8, 68, 38, 144. 



ProtMon of, coal tar, cribs, 69, 28. 
hydrocarbon process a faOnre 

against teredo, 78, 1131. 
Rara of, bridge piers, effect of, 77, 820; 

78, 931. 
Securing, pien, 97, 3069. 
Shore protection, 79, 931; 89, 770. 
Superstructures, decay of, 66, iv, 71. 
Structures of, life of, Great Lakes, 95, 

3187. 
Teredo-proofing, 71, 942. 
sand covering, 74, 757. 

and atone dama. 



Strengthening, 98, 2000. 

Timber breakwaters. 
Decay of, elements of, 1900, 4075. 
preventing, sheathing for, 19O0, 

4092. 
Designs, 98, 2665. 
Foundations, cross sections, 1900, 

4090. 
Repairing, concrete blocks for, 98, 

2676. 
Waterproofing, 98, 2664. 

Timber capping. 
Rapid deterioration, jetties, 95, 1728. 

Timber crib breakwaters. 
Building, 98, 2768. 

Timber cribs. 
96, 2578. 

Buildmg, 1900, 4172. 
Decay 66, iv, 71. 
Piers, 98, 2660. 

Timber dams. 
Building, 98, 2350; 1900, 3508. 

Timber dikes. 
Decay, 90, 689. 
highwater level, 95,911. 

Timber groins. 
Dikes, 77, 286. 
Jetties, 72, 1007; 76, 180, 188. 

Timber heads. 
Protecting, cribs, 96, 2937. 

Timber piers. 
Designs, 98, 2665. 
Sheathing, 1900, 4062. 

Timber revetment. 
Life short, Calcasieu River, 94, 137S. 
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Time. 
Detenxiination, formula, 94, 33d9. 

Title. 
Reservoir sites, 98, 2872, 2878. 

ToUb. {See Canal — ; Freight rates. ) 

Cancds, 78, 274. 

Louisville and Portland, 72, 449; 

78, 638; 76, 761, 767; 77, 613, 
616, 619, 640, 649; 78, 774, 782, 
785, 787; 79, 1286, 1289, 1291, 
1297; 80, 1723; 8d, 1907. 

Monongahela River, 96, 2160. 

Green River, 80, 1800. 

Rail charges and, comparison, 88, 2497; 
86, 1944. 

Sues Canal, 80, 986. 

Tonna^. 
lakes, 74, 590. 

Topograpliical ixxatrumenta — lEissia- 
B^pi River. (See Vol. II, p. 670.) 



Topographical surveys. 
MisBOun River, 94, 3113. 

Topographical work. 
Bata, index to, Mississippi River, 95, 

3705. 
Methods, 91, 3481; 98,1974; 94,1751, 

2800, 3325, 3420; 95, 3699, 3701, 4169; 

96, 3520; 98, 1610; 1900, 2555. 
Sketching, improving, 98, 3601. . 

Topography. {See Photo — . ) 

Torches. {SeeQaa — .) 

Torpedo boats. 
Seacoast defense, 81, 410. 

Torpedo charges. 
80, 67. 

Torpedo defense. 
72, 25; 74, 30; 75, 29; 76, 30; 79, 35. 

Current observations, 78, 34. 
Forts and, close connection, 82, 58. 

Torpedoes. {See Fish — ; Submarine 

mines. ^ 
Automatic switches, 89, 493. 
Bronze case, 89, 492. 
Coast defense, value of, 70, 5; 84, 5. 
Cut-off boxes, 89, 492. 
Defensive purpose, 79, 35. 
Dvnamite lor, experiments, 76, 31. 
Electric motors, 88, 54. 
Experiments, 88, 54; 87, 10, 418. 
Explosives, tests, 84, 59; 85, 51; 86, 

51. 
Firing, 89, 493. 
Formulae, 79, 36; 80, 57. 
Fuses, tests, 89, 495. 
Handling, trained force required, 81, 

13; 82, 58. 
Moorine rope, 89, 491. 
Materials, tests of new devices, 89, 489. 
Planting, steamer for, 90, 399. 
Platinum fuses, 84, 60. 
Removing, Mobile Harbor, 66, 54. 
Shackles, 89, 491. 
Sims-Edison, trials, 98, 657. 
Svmpathetic explosions, 80, 57. 
Tests, 88, 352. 



Torpedoes— Continued. 
Torpedo shed, 98, 617; 94, 456; 98, 

649. 
TrioUsy 77, 25; 78, 30; 79, 36; 82, 59. 

photography, value of, 82, 448. 

Wire fuses, 84, 59. 

Wires, Mclntire jointer, 89, 494. 

Towers. 

Range finders, 97, 661. 

Towing. {See Canal—; Raft—; Steam 

— ; Tunnel — .) 
Belgium canals, 77, 595. 
CaUes for, 80, 788. 
Canal tunnels, 77, 695. 
Coal tows, size of. 84, 1685. 
Experiments, canals, 77, 690, 695, 700. 
canal tunnels, 74, 513, ii, 90; 77, 

686, 692. 694, 700. 
Horses, effective power of 77,688,690, 

692. 
Kanawha, 75, ii, 96. 
Locomotives, canal towing, 79, 1261. 
Ohio tows, 79, 1315; 82, 1990. 
Rafts, rules, 95, 2536. 
Rate, canals, 74, 535; 75, ii, 537. 
Small sections, effect of, canals, 76, ii, 

79. 
Steam power, canals, 69, 536; 78, 833; 

74, 498; ii, 90, 101; 75, ii, 537; 77, 

688, 690, 694, 703; 79, 1251. 
Submerged cable, canals, 77, 691, 695, 

700, 

Tows. {See Coal—. ) 

Tracks. {See Elevated — ; Floating^— .) 

Traction. 

Canal tunnels, 74, ii, 90; 76, ii, 79; 
77, 686, 689, 700. . 

Traffic. 

Profit from, shallow rivers, 95, 2282. 

Trailing dams. 
Favorable results, river improving, 98, 
1788. 

Training dikes. 
Advantages of, 98, 2476. 
Cheaper than stone walls, 99, 1507. 
Rivers, effect on, 1900, 3904. 

Training walls. (See Concave — . ) 
Altamaha River, 88, 1562. 
Building, Grand River, 99, 2924. 
Cribs for, Brunswick Harbor, 95, 1491. 
Deposits behmd, 1900, 3904. 
Failure of, lack of height the cause, 99, 

1562. 
Fascines for, 98, 1562. 
Foundations, mattresses for, 95, 1491. 
Piles, 98. 1562. 
Rivers, effect on, 97, 2250. 

Trains. {See Wagon—. ) 

Tramways. {SeeJettiea; Trestles.) 

Building, stone jetties, 98, 3352; 94, 

2566. 
Extension, jetties, 98, 3334; 94, 2564; 

95, 3362. 
Jetties, 1900, 4278. 
Repair of, jetties, 94, 2636. 
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Tramwavs — Gontinaed. 
Rock placing, jetties, 94, 2544. 
Stone jettiee, 1900, 4278. 
Strengfthening, stone jetties, 98, 3492. 
Sway Draoes, omission of, 94, 2564. 
Systems, dikes, 94, 2893. 

Tranaalluvial levels. 
Mississippi River, 95, 3690. 

Tranait. 
Sarveys, 79, 1048, 1103; 78, 639; 74, 
726. 

Tranalake ferries. 

98,2905. 
Transportation. (See Canal—; Coal— ; 
Rwl— ; Sedimentr-; Water—.) 
Capacity for, canals, 71, 646; 74, 512, 

iTllO, 118, 123; 76, 424. 
Coai, 77, 639, 648, 654. 
Co9t of, canals, 69, 541; 71, 630, 639, 
644, 646; 78, 221, 833; 74, ii, 
111; 76, ii, 555; 78, 784. 

(See St. Marys Falls Canals— Index 

of Works. ) 

ship canals. 97, 3207. 

Competition, effect of, 74, 599. 
Freight and insurance rates, decline in, 
consequent upon river and harbor 
improvements, 88, 974, 1011 
Novel methods of, 68, 493. 
River improvement, enectof, 87, 1921, 

2116. 
Various methods, by railroads and; 
comparison, 71, 630, 644. 

Transverse jetties. 
Distances between, 72, 139, 357; 74, 

332; 76, 629, ii, 406. 
Longitudinal and, comparison, 77, 508. 
River improvement, 76, ii, 406. 

Trap rock. 

Specific gravity, 78, 1136. 

Traveling crane. 

Lock building, 94, 1873. 

Traverse lines. (See Triangulation. ) 
Methods, 99, 1736. 
Running, 98, 1606. 
Triangulation, substitute for, 1900, 

2550. 
Trees. (See Locust — ; Poplai^; Wil- 
low — . ) 

Ida of. Executive Mansion, 1900,5245. 
Washington, D. C, 90, 3556; 

1900, 5286. 
Planting, erosion preventing, 98, 2739. 
Sandy peninsulas, preserving, 96, 

3105; 97, 3100. 

Trenches. 
Excavating, 98, 2769. 
Foundations, cribs, 76, 305; 76,ii,571. 

Trestles. (See Movable dams; Tram- 

wavs. I 
Breakwater, stone, depositing, 98, 

3227. 
Calculations, movable dams, 97, 2558. 
Jetties, building of, 98, 2954. 
Maneuvering, movable dams, 96, 2315. 



Trestles — Continued. 
Movable dams, 96, 2313. 
Repairing, jetties, 98, 2952. 

rock jetties, 97, 3370. 

Strengthening, rock jettiee, 97, 3373. 

Trestlework. 
Stone placing, jettiee, 94, 2517. 
Strengthening, rock jetties, 96, 3212. 

Triangles. 
Length of triangulation, 67, 564, 573; 
70,644. 

Triangnlar crihs. 
Advantages of, piers, 96, 3118. 
Bars, effect on, 96, 3118. 
Breaches, preventive, crib piers in, 

96,2966. 
Pier ends, protecting, 96, 3118. 

Triangulation. (See Base-line — ; 
Bench mark—; Primary—; Second- 
ary—; Surveys; Tertiary — ; Trav- 
erse Imee. ) 

88, 1144; 90. 1413, 1845, 2759; 91, 
3474; 92, 1332; 98, 1935; 94, 3410; 
96, 4179; 96, 4023. 

Adjustment, St Marys River, 96, 4033. 

Angles, measuring, 94, 3325; 96, 4167, 
4216. 

readme, 94, 3409. 

AstronomicM observations, 96, 4025. 

work for, methods, 98, 4348. 

Base lines, measuring, 500-f. steel tape, 
96,4230. 

Connecting, Great Lakes, 97, 4104. 

Data, index to, Miasissippi River, 96, 
3703. 

Detroit River, 96, 2756. 

Field work, 96, 4029. 

Oeographicalpomtiom, Mississippi River, 
94 2733. 

Missouri River, 98, 3942. 

Great Lakes, 97, 4108. 

Great Lakes ship channel, 94, 2263. 

Methods, Missouri River, 88, 1334. 

lakes, 92, 3422. 

Miasissippi River, 98, 3576. 

Missouri River, 96, 3797. 

Missouri River Commission and U. S. 
C. G. S., connection, Kansas City, 94, 
3085. 

Mortar projectile, location of, 91, 550. 

Observed angles, possible errors, 78, 
1178. 

Planning, 94, 3323. 

St. Marys River, 96, 4028. 

Red River, 98, 1935. 

Reference points, milestones for, 96, 
1402. 

RefradUm coefficient, 78, 1189. 

effect of, 67, 575. 

Lake Superior, 96, 4037. 

St. Marys Rivfer, 96, 4166; 96, 4058. 

Secondary, instructions, 91, 3474. 

SigndU, 87, 1228. 

Northern and Northwestern 

Lakes, 67, 573, 575. 

remarks on, 78, 1397. 
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Trian&rulation — Continned. 
Southwest Pa88, 99, 1872. 
StoHons, 96, 4174, 4233; 96, 4029. 

buUding, 98, 4355. 

soft soil, 1900, 2073. 

concrete, 94, 1378. 

form of, Coosa River, 98, 1420. 

St. Marys River, 95, 4174, 4233; 

1900 3954. 
Substitutes, traverse line, 1900, 2550. 
Triangles, sides of, length, 67, 564, 673; 

70,544. 

Tributaries and rivers. 
Floods of, combining of, 98, 2853, 2887. 

Tripods. 
I&ins, 96. 1931. 

Drilling platform, rock drilling, 74, ii, 
260; ^6, 670; ii, 323. 

Trippinff device. 
Movable dams, 91, 2353. 

Tropical and other plants, 
list of, Washington, D. C, 1900, 5312. 

Trusses. {See Arched — ; Bridges; 

Steel—.} 
Arch bridges, disadvantages of, 74, 

641, 652, 661; 76, ii, 680; 76, 334; 

77, 1102. 
Bridges, 69, 195, 70, 245, 251, 262, 

263; 72, 286, 291; 90, 3596. 
Roads on, 69, 195; 70, 251, 263; 72, 

286, 291. 

Tubular arches, bridges. 
Objections to, 76, ii, 680. 
Strains, 76, ii, 680; 77, 1019, 1102. 

Tunneling. 
Explosive work, fine record, 94, 3199. 

Tunnels. {See Batteries; Blasting — ; 

Canal — ; Celebrated — ; Mine — ; Min- 

iMf — ; Railroad — ; River — ; Sutro — ; 

miter — ; Water Supply. ) 
76, ii, 124. 

Arch experiments, 99, 3806. 
Backing, filling voids, 99, 3803. 
Batteries, 1900, 898. 
Blasting, 76, ii, 124. 
Blossom Rock, 71, 926. 
Boats in, velocity, 77, 685, 700. 
Bridges and, comparison, 74, 603, 620. 
Building, Falls of St. Anthony, under, 

70,283; 71,294; 72,304. 
Canal boats, effect on, 76, ii, 80. 
Canals, 76, ii, 79, 124; 77, 685. 

objections to, 77, 690. 

Conduits, Washington Aqueduct, 96, 

3929. 
Cost of, 72, 1165; 74, 496, 497, 549, ii, 

100; 76, ii, 103, 124; 77,699. 
Detroit River, 74, 598, 608, 619, 631; 90, 

3462. 
Drilling, 76. ii, 124. 
Dry rubble backing, 99, 3803. 
Gasy effect of, 77. 692. 

gathering of, 77, 693. 

Hell Gate, 71, 724; 72, 803; 78, 934, 

74, ii, 161. 



Tunnels — Continued. 
Hudson River, 70, 440. 
Iron lining, 99, 3802. 
Lime Rock, 68, 20. 
Moisture in, preventing, lining, 96, 

472. 
Progress on, 76, ii, 124; 77, 697, 707, 

708. 
River depths, restricting, 77, 2796. 
Rock drilling, 76, ii, 124. 
St Anthony Falls, 70, 283; 71, 294; 

72, 304; 78, 408; 74, 277; 76, 356. 
St. Gothard, 77, 708. 
Shafts, 72, 1154, 1161; 76, ii, 126; 77, 

697, 707, 708. 
Sutro tunnel, 72, 1126. 
Towing through, canals, 74, 513; ii, 90. 
Ventilation, 77, 693. 
Wall over, building, 96, 2437. 
Washington Aqueduct, 84, 2304; 86, 

2453, 2469, 2480, 2496; 86, 2045; 87, 

2537 2547. 
Water 'flow, formula, 94, 3199. 
Water supply, 96, 3936. 
Work, lighting, 99, 3805. 

Turbines. {See Power; Pumping.) 
Culverts, valves, locks, 96, 3273. 
£fliciency of, 74, 554. 
Locks, operating, 97, 2977. 
Pumping, locks, 96, 2905. 
Pumping plant, 98, 2981. 

Typical cribs. 
Croai-sections of, 96, 2578. 

TTndercurrents. {See Tidal. ) 

TTndermining- {See Caving; Dams; Jet- 
ties, Revetment. ) 

Jetties, stone placing to prevent, 96, 
3312. 

Preveniingy cribs, 97, 3065. 

dams, 1900, 3258. 

jetties, 96, 3312, 3315. 

slopes, revetment of, jetties, 96, 

3315. 

spurs for, jetties, 94, 2548. 

Protecting against, stone jetties, 98, 
3490. 

Revetment to prevent, jetties, 96, 
2216. 

Sheet-pile dams, 98, 1487. 

Stone, to prevent jetties, 96, 3312. 

TTnlimited fluids. 
Body moving in, resistance to, formula, 
74, 534; 76, 216; 78, 383, 532. 

Valleys. (/See Open—.) 
Reservoirs in, 98, 2821. 

Valves. (/See Lock gate— ; Lock — .) 
Lock culverts, 96, 3271. 
Lock gates, 76, ii, 416. 
Locks, 91, 2370,2742. 
Operating, difficulty, causes of, locks, 
1900, 3389. 

locks, filling of, 98, 2019. 

machinery, locks, 98, 1921. 

Safety latch, lock eates, 98, 1734. 
Turbme culverts, locks, 96, 3273. 
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Vegetation. {See Ban.) 
Starting, bars, 98, 1786. 
Water lor, amount required, 68, 963; 

79, 1238. 
Waves, effect of, 72, 216. 

Veins. (See FLasure — . ) 

Velocity. {SeeBo&ir-; Current—; Sed- 
iment— ; Wave — ; Wind — .) 
Depth and relationB, rivers, 76, 461. 

Velocity observations. 

Mississippi River. ( See Vol. II, p. 672. ) 

Ventilation. (^Batteries.) 
Batteries, 99, 787; 1900, 860, 893, 

1023. 
Comstock mines, 73, 1131. 
Tunnels, 77, 693. 

Vernier. 
Tapes, measuring of, 98, 1926. 

Vertical posts. 
Cribs, strengthening, 79, 1688, 1690. 

Vessels. ( See Boats ; Lake — ; Ships. ) 
Anchorage for, area required, 84, 679, 

686; 85, 631. 
Ballast, depositing of, places, 96, 1342. 
Damages from ice, 77, 111. 
DimenmonSj 74, 817, 846. 

New York lines, 85, 781. 

Draft of, entenng and leaving New 

York Harbor, 88, 619. 
Injury of, preventing, narrow channels, 

98, 1046. 
Lake tonnage, 68, 164; 69, 144; 74, 

690; 75, 282. 
Masts, height of, lakes, 74, 614. 
Ocean, lake, and canal, comparison of, 

97, 3172. 
Protecting, ice, sheer booms for, 78, 

828; 79, 1363. 
Submarine minesj passage of, regulations 

for, 98, 636. 
planting, 86, 61. 

Vials. (<S(ge IneflScient — .) 

Vibration, 

Bridges, effecton, 75, ii, 680; 77, 1099, 
1102. 

Vicat needles. 
Cement testing, 96, 2670. 

Voids. 

Broken stone, ratio to, 74, ii, 377; 

78, 1136. 
Diy rubble backing, 99, 3803. 
FMingy rubble backing, water tunnel, 

1900, 6218. 

tunnel, back of, 99, 3803. 

Jetties, effect in, 82, 1434; 85, 681. 

Volley firing* 
Mortars, tests, 95, 619. 

Wagon bridges. 

Railroad and, combination, 70, 244, 

261. 
Wagon train, built by, 77, 1364. 
Widths, various bridges, 70, 246. 

Wagon trcuns. 
Bridges built by, 77, 1364. 



Walks. (See Concrete—. ) 

Walls. (See Concrete — ; Entrance — 
Land — ; Lock — ; Old sea — ; Retain 
ing — ; River—; Sea—; Solid — 
Stone — ; Sustaining — ; Training — .) 

Concrete locks, 74, 786, 820; 75, 904, 
ii, 623. 

Painting of, breakwater substructure, 
99, 3140. 

Reenforcement of, concrete for, 98, 
2002. 

Tiles, gun batteries, 99, 786; 1900, 849. 

Tunnels, building over, 95, 2437. 

Washington Aqueduct. ( See Miscella- 
neous, Index. ) 
77, 1089. 

Washington Monument. (See Miscel- 
laneous, Index.) 
Iron framework, changes in, 98, 3716. 
MovemejUs off 98, 3669. 
recording apparatus^ 98, 3672. 

Water. { See Canal—. ) 
Absorption of, 99. 2638. 
Acre-foot, value of, 98, 2875. 
Canals, drawing from, rules, 95, 2659. 
Chemical exammation, 96, 3943, 3957. 
Commodity, water as a, 98, 2867. 
ConduiUfor, 96, 3910. 
^— deposiis tn, 96, 3924. 

removal, 92, 3367. 

flow in, formula, 98, 4277. 

inspection, 92, 3363. 

proper grades, 98, 4283. 



De^ of, formula^ dam crests, 77, 742. 

velocity and, relation, 84, 1620; 

87, 2706. 
Displacement in, calculating, 98, 1119. 
Dynamite, effect on, 79, lS)7. 
mevcUionSy Cypress Bayou, 98, 2075, 
2082. 

Dismal Swamp Canal, 96, 1090. 

Mississippi River, 98, 2843. 

Missoun River, 98, 2236. 

Ouachita River, 94, 1465. 

Puget Sound, 95, 3427. 

St. Marjrs River Falls Canal, 98, 

2996. 

South Pass, La., 94, 1346. 

Tennessee River, 98, 2364. 

Evaporation, 82, 1207. 

FiUration, 94, 3203; 98, 3642, 3650; 

99, 3808. 

cost, 98, 3647. 

natural filtration, 94, 3207. 

works for, 94, 3209. 

Flowagey formula, conduits, 93, 4277. 

tunnel, 94, 3199. 

grass, effect of, 73, 1008. 

sluices, 80, 1621, 1623. 



Freezing below, 75, ii, 203. 
Gauges, 72, 427. 

novel arrangement, 92, 3417. 

sized tiles, gauges of, 99, 2604. 

Grauging, conduits, 97, 4004. 

Heights, Atchafalaya River, 98, 3661. 

Big Sandy River, 96, 2318. 



REP0BT8 OF CHIEF OF ENGINEEBS, U. S. ABMY. 1785 



Water — Continned. 
Heights, Black Biver, 1900, 6391. 

Brunswick Harbor, 95, 1495. 

contraction works, effect, 96, 1747. 

crevasses, effect on, 91, 3444; 96, 

3656. 
Great Lakes, 81, 2800; 82, 2344; 

84, 2011; 86, 1844; 87, 1983, 

2217, 2268, 2417; 96, 3088. 
Lake Erie, 94, 3431; 98, 2712; 

1900 5400. 
Lake Huron, 1900, 5400; 1894- 

1900, 1900, 5401. 
Lake Michigan-Huron, 1900, 

5401. 

profile Bed Biver, 94, 1440. 

Land and, evaporation from, 69, 603; 

70, 570. 
Lease of, Muskingum Biver {see each 

annual report). 
Lock operating, amount required, 

1900, 3167. 
Louisville Canal, analysis, 87, 1863. 
Machinery operating locks, 96, 3274. 
Beservoirs, deposits m, 98, 4297. 
Beservoirs for, D. C. {See Dalecarlia 

Beservoir, Vol. Ill, p. 1665. ) 
Sand filtration, 94, 3243. 

held by, amount of, 79, 1241. 

water in, slope, 76, 393. 

Slopes, Brazos Biver, 97, 1838. 

discharge determined from, 76, 

ii, 278. 

formula for, in terms of velocity and 

depth, 78, 535. 

and hydraulic radius, 79, 782. 

velocity from, 72, 139. 

Washington Aqueduct, 68, 906. 



Stone setting in, 1900, 4134. 
Storage of, Boise Biver, 98, 2912. 

Cache a la Poudre, 98, 2840, 2841. 

reservoirs, Mississippi Biver, 98, 

1814; 1900, 2798. 

rivers, 98, 2840, 2841; 98, 2912. 

Surfaces, slopes of, Mississippi Biver, 

94, 1582. 
varying levels of, Great Lakes, 

96, 3088. 

Wind, effect of, 94, 1012. 

Surface velocity, mean and, relation, 

86, 2580, 2597, 2613; 87, 1229. 
Telescope, submarine stone setting, 

1900, 4134. 

Transportation, rail and, comparison, 
71, 630, 644; 72, 518; 74, ii, 106, 
116, 123; 77, 399, 640, 645, 654. 

Transportation rates, rail and, 82, 2497; 

87, 2129, 2130. 
Tunnels for, 1900, 5208. 
building, 1900, 5208. 

cross section, 87, 2538; 88, 2766. 

lining, best material, 87, 2547. 

longitudinal sections, 87, 2538; 

88, 2766. 
percolation, 96, 3937; 99, 3797; 

1900, 5208. 
rubble backing, filling voids in, 

1900, 5213. 



Water — Continued. 

Tunnels for, testing, 96, 4113. 
Washington, D. C., 88, 2759. 
Wind, depth affected by, harbors, 67, 

218; 68, 154, 171. 
Vegetation, amount of water required, 

68, 963; 79, 1238. 
Volume, hydraulic mining, 82, 2611. 

Water fronts. 
Beconstruction, Philadelphia Harbor, 
99, 1336; 1900, 2186. 

Water hyacinth. 
Obstruction in Southern waters. {See 

Florida, Vol. I.) 
Water jet. ( See Jet ) 
Bank grading, 80, 1444-1448; 81, 1502, 

1611 ; 82, 1504, 1576, 1685, 1688, 1691, 

1701, 1715; 83, 1228, 1231, 1310, 1315, 

1320, 1325, 2296; 84, 2765, 2780, 2799, 

2801, 2836; 86, 2775. 2949; 87,2915. 
Borings wUh, 72, 2bl; 74,724; 76,235; 
79,393; 81,2049; 84,617; 98, 
891; 1900, 2179. 

equipment, 97, 2068. 

foundations, locks, 97, 2068. 

rock, 1900, 2769. 

sand borings, 74, 724; 76, 235; 

79, 393. 
Caisson sinking, 79, 926. 
Channel deepening, 82, 1595, 1610; 88, 

1238; 84, 1302; 86, 769; 99, 3153. 
Clay full of bowlders broken by, 79, 

62, 382, 393. 
Currents induced by, 79, 383. 
Detritus, rock cleaned from, 81, 657, 

2507. 
Dredging, 68, 671; 69, 310; 70, 340; 

79,383,384; 82,1610; 88,1238; 84, 

1302; 86, 769. 
Drill holes cleaned by, 69, 427. 
Nozzles, pile sinking, 89, 2794. 
Pile driving, 76,860; 77,449,450; 79, 

464, 1514; 80, 1912; 81, 1508, 1554, 

1621; 82,1607,1677,1711,1719,1723; 

88, 1185, 1249, 1270, 1^9, 1292; 84, 

2770, 2832; 86, 2384; 86, 1981; 87, 

3100; 91,2683. 
Biver bars, removing, 68, 671; 69, 310; 

70,340; 79,383,384; 96,2062. 
Screw pile, removing, 79, 447. 
sinking, 72, 759, 770; 78, 860, 861 ; 

78, 432; 79, 447. 
Snagging, 73, 614, 616. 
Two nozzles, pile sinking, 94, 3133. 

Water levels. 
Annual curves, Lake Erie, 97, 4126. 

Lakes Michigan and Huron, 97, 

4126. 

Lake Ontario, 97, 4127. 

Lake Superior, 97, 4126. 

Curves, Lakes, 78, 1412; 98, 2996, 96, 

2893. 
Fluctuation, Lakes, 98, 2847. 

studv of, 1900, 5375. 

General data, Lake Erie, 90, 3584. 
Great Lakes, 96, 2897; 1900, 5400, 

5401. 
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Water main. 

Bridge for, 92, 3902. 
By-pass, 90, 3530. 
ConnectionB, 92, 3902. 

Water power. ( See Canals. ) 

Oanals, 95, 2661; 96, 2535, 3046. 

Dams, flushboards on, canals, 97, 2713; 
99, 2790. 

Franchises, Fox and Wisconsin rivensi, 
98 2342. 

Great Falls, 94, 3256. 

Leases, Green and Barren rivers, 96, 
2274. 

Moskingum River. (See Vol. II, 

p. 779.) 

Moline, 78, 749. 

Navigation interests and, conflict, ca- 
nals, 96, 2535; 97, 2721. 

Right to, preserving, Connecticut River, 
v& 983 

St. Louis River, 96, 2445. 

Statistics of. Fox River, 97, 2732. 

Steam power and, comparison, 78, 753. 

Value of, determining, 1900, 4381. 

Waterproofingr. ( See Batteries. ) 

Concrete structures, 98, 751. 

walls 99 732. 

Gunbatterie8,'98, 606; 07, 631, 735; 
98, 645, 652, 661, 679, 680, 727, 740, 
751; 99, 783, 798; 1900, 760, 775, 
783, 809, 815, 816, 824, 843, 849, 898, 
918, 931, 942, 944, 946, 978, 1013, 
1025. 

Tile for, gun batteries, 1900, 982. 

Timber breakwaters, 98, 2664. 

Water rights. 
Great Falls, 94, 3228. 
Various laws, 1900, 4414. 

Wateraheda. {See Canals. ) 

Arid regions, 08, 2914. 

Colbert Shoals Canal, 98, 1921. 

Flo wage from, formula, 98, 4280. 

Northern and Northwestern Lakes, 68, 
961 

Rainfall, Allegheny River, 79, 1391. 

run-off and, Mississippi River, 96, 

1862; 97, 2169. 

Rainfall and, ratio, 70, 287; 78, 499; 
74, 507, 532, 538, 75, ii, 438; 76, 
532, ii, 100; 77, 756; 79, 1197, 1199, 
1219, 1221, 1227, 1236, 1241. 

Water slopes. {See Measured — . ) 

Water storage. (^«e Canal — .) 

Water supply. ( See Canal — ; Lockage. ) 
Artesian wells, 98, 2322. 
Gun batteries, 93, 613, 635; 96, 497; 

98, 665; 1900, 993. 
Canals, 71, 639; 72, 515, 521, 530; 78, 
831, 1008; 74, 495, 504, 507, 520, 
523, 538, ii, 95, 112; 76, 411, u, 
545, 547, 552, 566, 591; 76,406, 
519, 525, ii, 61, 97; 77, 383, 704, 
755, 756, 770, 798; 78, 293; 79, 
1391; 96, 2402, 2446, 3007. 

reservoirs on, 96, 3026. 

summit levels, 80, 871 ; 81, 1152, 

1890, 2402, 2410; 86, 1252. 



Water supply — Continued. 
Conduits for, Washington, D. C.» 96, 

3910. 
Evaporation of, canals, 71, 639; 78, 

1008; 74, 505, 507, 520, 523, ii, 95; 76, 

ii, 547, 566; 76, 519, 526, 528, ii, 97; 

77, 386, 704, 707, 756; 78, 293. 
Feeding, economy of canals, 76, ii, 62. 
Filtration, canals, 71, 639; 78, 1008; 

74, 95,505, 507, 520, 523, ii, 95; 76, 

519, 526,534, ii, 67, 97; 77, 386,704, 

707; 78, 293; 81, 571, 1152; 86, 

1252. 
Improvement, cities, 92, 3363. 
Increasing, Washington, D. C, 96, 

3934. 
Lake Superior and Mississippi lEUver 

canal, 96, 2402, 2432. 
Leakage, locks, 74, ii, 95; 76, 528; 

77, 389, 704, 707, 756; 78, 293; 79, 

1540. 
Lockage, 78, 1008; 76, 519, 526, 529; 

77, 704, 707, 724, 756, 770; 78, 293. 
Pools, canals, 69, 535. 

Providing for locks, 1900, 3168. 
Pumpage, canals, 76, 406, 407; 81, 

1152. 
Rainfall, canals, 76, 533. 
Reservoirs, D. C, 96, 3908. 

locks, 76, 407. 

Rivers, sources of, 98, 2322. 

Sources, artesian wells, James River, 

S. D., 98, 2322. 
Tunnel for, 96, 3936. 

Water tightening. 
Canal banks, 76, 456; 76, 660; ii, 74; 

78, 295, 1225. 

Concrete for, canals, 76, ii, 74. 

Waterway mains. 
92, 3902. 

Waterways. {See Free — . ) 
Railroads, prosperity of; ^ect on, 96, 

3090. 
Wind, depth affected by, harbors, 67, 
218; 68, 154, 171. 

Wattled pile jetties. 
79, 709, 710, 1028, 1039. 

Wattled piles. 
Shore protection, 76, 497. 

Wattling. {See Brush—; Pile—.) 
Slope retention, 72, 709. 

Waves. {See Breakwaters; Earth — ; 

Earthquake — ; Rock — ; Sand — ; 

Tidal—.) 
Action of, 72, 976, 977, 981; 74, ii, 199, 

205, 212; 91, 1635. 
Arrest of, 78, 204, 

Bars, effect on, 81, 676, 685; 82, 585. 
Beach erosion from, 72, 897. 

formation, 72, 107; 74, ii, 188. 

Bottoms and shores, effect on, 72, 107. 
Breakwaters. 71, 827; 74. ii, 242. 

deflection of, 99, 3159. 

effect of, 94, 2087. 

slopes developed by waves, 84, 

572, 573; 96, 2375; 98, 2284. 
Components, 76, 380. 



REPORTS OF CHIEF OF ENGINEERS, U. S. ARMY. 1787 



Waves-rContinued . 
Concrete blocks, movement of, break- 
waters, 98, 3209. 
Cribs, effect of, 68, 229, 230, 234; 70, 

197; 71, 237. 
Depths in which waves break, 89, 1319, 

1323. 
Disturbance from, depth of, 70, 194; 

72, 107, 167; 76, 380; 79, 460. 
Effect of (breakwaters), 94, 2087. 

MUwaukee (Harbor), 94, 2087. 

Energy when breaking, 89, 1319, 1323. 
i^brce, 71, 237, 260; 72, 169; 81, 2635; 
86, 2279. 

breakwaters, 84, 673. 

greatest on lakes, Oswego Harbor, 

99, 3140. 

Great Lakes, 90, 2314. 

measurements of, 78, 862; 90, 

1575; 91, 1633. 

Milwaukee Harbor, 94, 2086. 

l?brwi, 89, 1319, 1323. 

prolate cycloid, 89, 1319, 1323. 

Harbors, Milwaukee, 94, 2087. 
HeigU, 68, 228, 229; 76, ii, 329, 571; 
81, 678; 87. 1965; 86, 2279. 

Atlantic, 89, 1319, 1323. 

formula, 87, 1965. 

Jetties, effect on, 90, 1568. 
Levees, erosion of, 1900, 4861. 
if(w«wu»i<o/,68,234; 70, 194; 72,168; 
77, 1051; 98, 2720. 

breakwater slopes, 98, 2284. 

Preventing, piers modified for, 73, 204. 
Reflection, vertical faces, 72, 169. 
Resistance to, rock of various sizes, 98, 

3502. 
Riprap structures, effect, 90, 2320. 
Sand drift, 71, 806; 72, 896. 
Sand movementy 74, 804. 
river beds, 81, 1579, 1653; 83, 

2195, 2197, 2210, 2216, 2224, 2230; 

86, 569; 87, 1351. 
Sandy coasts, 89, 2519. 
Sloping surfaces, effect, 70, 196. 
Stone moved by, 76, ii, 596; 78, 242. 
Vegetation, action on, 72, 215. 
Velocity of, 81, 683; 86, 2279. 
Violent waves, 76, ii, 601. 

Way. {See Right of—. ) 

Ways. {See Inclined — . ) 

Weatlier. 
Concrete blocks, effect on, 98, 2255. 

Wedgds. ( See Oak—. ) 

Weeds. 

Obstructions, lock gate operation, 78, 
741. 

Weighing'. 
Barge loads, 99, 3265. 
Displacement method, barges, 94, 1392, 
2503. 

Weirs. {See Dams; Drum — ; Movable 
dams.) 
Aprons below, 98, 2126. 
Building, 98, 2125. 
cofferdams, 98, 2124. 



Weirs — Continued . 
Dischaiige over, formula, 90, 2144. 
Movable dame, 96, 2311. 
Plans, 98, 2125. 

Raising of, air bags for, 98, 2265. 
Steel frames, 1900, 5003. 
Substructure of, building, 97, 2547. 

Wells. {See Artesian — . ) 
Infiltration, 76, 535. 

Welsbach lights. 
Gras torches preferred, lock works, 
1900, 3145. 

Wet concrete. 
Dry and, mixing, 1900, 906. 
Mixing, 1900, 906. 

Wharves. (iS5e« Iron-pile — ; Piers; Pile 
and rock — ; Projecting — ; Rock and 
pile-.) 

Building, forts, 97, 700. 

Enrockment for, 96, 3494. 

Iron piles in, 96, 3494. 

Projection beyond bulkhead line, shoal- 
ing from, 88, 1046. 

White pine. 
Weight of, 68, 230. 

White powder. 
Composition, 69, 429. 

Wicket dams. {See Movable dams. ) 
Movable dams, 80, 1753. 
Operating, movable dams, 98, 2120. 

Wickets. {See Chanoine — ; Movable 
dams.) 

Willows. {See Trees. ) 

Bars, starting vegetation on, 98, 1786. 

Dike protection, 76, 237. 

Piles of live willows, 78, 621. 

PlaiUingy bars, 97, 2095. 

experiments, 97, 2095; 98, 1786. 

failure of, shore protection, 76, 

316; 76, ii, 564. 

Shore protection, 78, 342; 74, 51, 225; 
76, 52, 280; 76, 105, 237; 79, 1468, 
1618, 1621, 1628; 81, 1556; 82, 1595. 

Winds. {See Meteorological records. ) 
CurrentSy effect on, 98, 2712. 
mid-depth velocity of, effect on, 

69, 254. 
Lake harbor depths, effect on, 67 218; 

68. 154, 171. 
Rainfall, effect on, 67, 598. 
Resultant direction, Lara bert' s formula, 

66, 597. 
Rivers, discharge, 1900, 5383. 
Tides, effect on, 78, 988, 1001. 
Water gurfaces, effect on, 94, 1012. 

lakes, 97, 2777 

— — height of, variations in, wind a 

cause of, 98, 2712. 

Wing dams. 

Building, 87, 419; 92, 1472; 98, 3526;. 

99« 2924. 
Channel deepening, 98, 3571. 
Connecticut Kiver, 78, 269. 
Depths, efi^ect on, rocky channels, 99, 

1684. 
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Wing dams — Continued. 
Early-built dams, stability of, 98, 

1893. 
Efficient, 1900, 2573. ' 
Illinois River, 77, 662. 
Jetties, 94, 1336. 
Mississippi River, 76, ii, 461, 466. 
Paving, Rock Island Rapids, 94, 1664. 
Piles and horizontal timbers, dama of, 

71 369. 
Rivers, effect on, 97, 2260. 
Mississippi River, 74, 302; 76, 

453; 76, 655; 77, 529. 
Sheet piles, dams of, building, 94, 

1335; 96, 1727. 
Shore protected by, 76, ii, 460. 
Wisconsin River, 72, 140, 144, 146, 

147; 74, 169; 76, 225; 76, u, 402. 
Yamhill River, 9a» 3238. 

Winged mattresses. 
80, 1380; 87, 789. 

Wire curtains. 
Brownlow weed dikes, superior to, 80, 
1458. 

Wire fuses. {See Torpedoes. ) 

Wire netting* 
Dikes, 96. 3964, 4015. 
Machme for making, 81, 1625, 1628, 
1632. 

^^ire reel 
Soundings, 1900, 5331. 

Wire rope. 
Tests, 92, 491. 

Wire strands. 
Mattresses, 94, 2900. 

Wiring. (^ Electric —; Electricity.) 
Electric plant, batteries, 1900, 850. 
Firing circuits, mortar batteries, 97, 

753. 
Longitude observations, 94, 3322. 
Wo<xl, rock substituted, advantages, 

breakwaters, 98, 3202. 

Wooden beams. 
Best form, 88, 1486. 
Revetments, sand-tightening of, 76, 

243; 78, 1213; 79, 1659. 
Tests, 83, 1486. 

Wooden cushions. 

Stone, effect on, 76, ii, 845. 



Wooden dams. 
Masonry and, comparison, 76, ii, 87. 

Wooden locks. 
Rebuilding, 97, 2723. 

Wooden pins. 

Cribs, 67, 138, 216. 

Wooden reservoir jUuns. 
Deterioration, rapid, 1900, 2787. 
Rock substituted for, advantages, break- 
waters, 98, 3202. 

Works of Improvement. (See Cost; 
Private.) 

Wrecking hook. 
Snagboats, 96, 2068. 

Wrecks. (^Canals; Steamboat; VoL 
II, p. 1319.) 

Canalsy 97, 2448. 

removing in, 96, 2232. 

Charleston Harbor, 78, 728; 74, ii, 4. 

Harbor of refuge. Lake Huron, 77, fiOO. 

Lifting, pontoons for, 99, 1277. 

Mississippi River, 96, 1774. 

Missouri River, 1900, 2691. 

Monitor, Patapeco, 78, 728. 

Ohio River, 77, 628. 

Pacific coast, 81, 2637, 2684. 

Raising, inflated air bags for, 98, 1234. 

Removing, advertising, objections to, 
94,606. 

black powder used, 78, 728. 

dynamite, 76, ii, 714; 94, 714. 

explosives, 68, 591, 607; 78, 339, 

728, 924, 947; 76, ii, 714; 77, 931. 

laws relating to, R. I., 96, 702. 

Summary of. Straits of Fuca, etc., 96, 
3461; 98, 3086. 

Wrecked dredge, authority for remov- 
ing, question, 98, 2688. 

Wrecked steamboats, list of, Missouri 
River, 97, 3870. 

Yazoo River, 73, 483. 

Wye level. 
Value, precise levels, 87, 2981. 

Yankee catckers (submerged defensive 
obstructions) . {See Omtructions. ) 
In Cape Fear River, 76, 330. 
Neuse River, 72, 738; 79, 704, 706. 

Yellow banks. {See Caving — . ) 



Protecting rivers, 96, 2184. 
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